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“THE STATE AND THE POULTRY MEN.” 


(Prof. James E. Rice, Professor of Poultry Husbandry, Cornell University, 
Ithaca, New York.) 


Mr. PRESIDENT AND FARMERS OF ILLINOIS: I am free to say that Illinois 
is the biggest corn field I was ever in. I have just come from one end of 
the State to the other, and apparentiy I have not been out of a corn field a 
minute of the time. It would seem to me as though all the barns and the 
houses, and the manufacturing establishments, and the villages and cities 
were located in corn fields. I never knew before that I was born in a corn 
field, but I have the honor of having been born in Illinois. Consequently, I 
know now, although I was a little too young to appreciate it then, that 
I was born in a’cornfield, and I am glad to get back to this, my native State. 

It has been rather a surprise to me that the richest poultry state in the 
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Union should be one of the last to take up systematically the teaching and 
’ investigating in poultry husbandry. Illinois stands as the first state among 
all the richest states, agriculturally, and also as regards the value of the 
poultry and poultry products, according to the census of 1900, as you will 
see a little later in the lantern slides. 

I have been asked to present, in the little time that we have available 
here, some of the chief reasons why poultry husbandry should be taught 
and investigated in the agricultural college and experimental station, and 
why poultry associations and every other educational organization in the. 
State, the institutes, the fairs, and all the rest should be given State aid, 
as a good business investment. Money invested in any educational enter- 
prise, provided it is properly and wisely expended, is perhaps the best paying 
investment that a state can possibly make. 

Fundamentally, the chief reason why the State is justified in helping 
agriculture as a whole is that it is a basic industry, upon which all other 
occupations and professions primarily depend for their prosperity. Anything ~ 
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that will make a farmer prosperous will help to make all other people 
prosperous. This is particularly true of poultry, because poultry is an 
animal industry, and on this account is a long step in advance of grain 
farming, which means the sale of raw materials from the State, instead of 
increasing the animals within the State. This means a great deal when 
we come to look upon it broadly, in its ultimate influence upon the pro- 
ductivity of the land the prosperity of the farmer. Take for instance 
the poultry alone. You probably have in this State in the neighborhood of 
thirty million of hens; we have over twenty million in New York State. 
Assuming that one-fifth, or thereabouts, of the actual money value of the 
feed of the hens will be left upon the farms, in the form of fertility, after the 
hens have taken their toll for their growth and their production, it would 
mean a saving in the State of Illinois alone of over six millions of dollars 
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annually, just in the keeping of the fertility here, as compared to sending 
the grain that you would have fed those hens, in other states, for some- 
body’s use in manufacturing that raw material into the finished poultry 
products. 

We need consider but a moment what better methods, by education and 
experimentation would mean to the prosperity of the farmers of the State. 
It will help us to know how, more economically and successfully, to build 
poultry houses, to feed poultry, to raise chickens, and to breed fowls. If by 
any or all of these means combined, we increase the production of the hens 
in the State one egg per hen, think what it would mean with thirty million 
of hens. Selling that egg at the average price of two cents will amount to 
over six hundred thousand dollars a year in the State of Illinois. 

Increasing the value of a pound of the poultry meat one quarter of a 
cent and decreasing the cost of production of a pound of meat one quarter of 
a cent per pound, would mean two cents per fowl, and would would have an- 
other six hundred thousand dollars added to the actual income of the poultry- 
men and farmers of the State of Illinois. 

Now, are these things worth while? They are not beyond the range of 
possibility, in view of the actual results that have accrued upon hundreds 
and hundreds of farms in this State and in every other State, due to im- 
proved methods of feeding and handling of poultry. 

“Money spent in education in poultry husbandry is a good business in- 
vestment. More than that, it is a State duty. A State that does not do 
these things for its poultrymen, is simply not living up to its obligation to 
the people, and the people can not keep up in the race of competition with 
the world when sister states are up to date and educating their poultrymen. 
- It makes all the difference in the world to you and to me and to the State 
whether we are putting a dollar into our pocket for something that we 
raised and sold, or whether we are pulling the dollars out of our pocket to 
send to a man in another state for something that he has raised and sold. 

So long as a State does everything within its power to help its citizens, 
by better knowledge and, better methods, to produce more economically 
and better quality, the standard of quality of live stock is raised and with 
it the standard of prosperity, until the people in other States are glad 
to send their money into this State to get the benefits of our improved 
breeding. Otherwise the breeders of this State would be sending their 
money into other states, paying it to the other fellow. We must face this 
situation. We must do in each state whatever may be necessary to de- 
velop the poultry interests along educational lines exactly the same as the 
others are doing. It is only fair and just to the poultrymen that this is 
done. 

' Poultry husbandry has an additional appeal to make. It is based on the 
_ fact that up to within a few years, only about five or six people were giving 
serious attention, serious thought, to the subject of teaching and investi- 
gating in poultry husbandry. For all these years since the Hatch Act, pro- 
fessors and scientific investigators have been helping to solve the problem 
of the dairyman, and of the fruit grower, and of the man engaged in every 
walk of agriculture except poultry. 

- Poultry has been left until the very last, and I presume naturally so. 
It is because the great mass of poultry is kept upon the farm as a mere 
incident, something that is merely a side issue. Although in the aggregate, 
poultry will closely approximate the value of the horticulture or the dairy 
interests in many of the States, and in some even surpassing them, yet 
taking it individually, poultry usually has amounted to only a little on any 
one particular farm. That is one of the reasons why it has not been given 
full consideration. Moreover, when you come to realize also that the poultry 
products of this country are worth five hundred million dollars, and when 
you consider that more people are directly interested in handling poultry 
than are interested in any other one agricultural industry, you will appre- 
ciate how it touches people from the human side. 
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Director Bailey of the New York State College of Agriculture, who was 
one of the very first to take serious recognition of Poultry Husbandry, says 
that with all due consideration for the commercial and financial advantages 
and other arguments, why poultry husbandry should be taught and in- 
vestigated at the colleges and experiment stations, the one that appeals to 
him most is the fundamental argument that it is one of the best ways of 
reaching men and women as he describes it “in terms of their daily lives.” 

When you consult the experience of the states, few though they may be, 
where the colleges have been given an opportunity to teach and investi- 
gate, to publish bulletins, and to answer correspondence, you will find, I 
think, that without exception, the most enthusiastic have been surprised 
at the demand that has come from the people for poultry information. 
There is no kind of bulletin that is so quickly out of print at Cornell Uni- 
versity or in Connecticut, or Rhode Island, or Maine, or any other state 
where the work has been given a fair opportunity to justify itself, than the 
poultry bulletin. They are out of print quicker than any other class. This 
shows the demand, as does also the correspondence, and how it is in- 
creasing. 

Shall we, therefore, give the poultrymen the same opportunity as is 
given to other animal raisers, or shall we let them fight out for themselves 
their own salvation? 

We are all one great nation wide family. Whatever is of benefit to one 
really in the end is a benefit to all. It is infinitely cheaper for a state to hire 
a few men who will devote their lives to the teaching and to the investi- 
gating of facts relating to poultry than it is for thousands upon thousands 
of poultrymen and farmers all over the State and the nation to go through 
the expensive, bitter experience of learning these things for themselves? 

How much cheaper it is to have an experiment station, to hire a bacterio- 
logist, a chemist, and a good poultryman, to work together in solving the 
cause and cure, of say, white diarrhea, than it is to let its devastations 
proceed in costly wastefulness. 

Six states today have trained investigators working on that problem; 
they have found at least five or six different reasonable causes for the 
mortality in chickens. 

Is it not cheaper for one state, like Maine, to spend a few thousand 
dollars, with trained people, to solve a law of production, through expen- 
sive trap nest experiments, and carefull bred pedigreed stock, than it is for 
hundreds of thousands of people all over the United States to try to find 
out that law for themselves, or go blindly facing the inevitable, year after 
year? Eee 

A state cannot make a better investment than to develop its poultry in- 
terests, and especially is this true of the State of Illinois, with its splendid 
crop producing power and extensive animal industries. Give the same 
proportionate attention to the poultry as she is now giving to other branches 
of agriculture, and the State of Illinois, when she finally wakes up to what 
she has been missing, and what she has failed to do in the past, is going 
to show the states that are already doing something for poultry, how it can 
be done in one of the richest and one of the best states in the Union. 

I am very glad to be able to say that I know, from personal knowledge, 
that your splendid director and Dean, Dr. Davenport, is heartily in favor 
of this movement, and I am glad to chronicle that your poultry association— 
because I have had a good deal-of correspondence with the officers—are 
thoroughly backing this movement. 

When a movement to secure a Poultry Department for the Illinois State 
University is once started, probably nothing can stop it, and the Legislature 
will be as willing to promote the work as they have been in the State of 
New York. This last year, within the last four weeks, the Board of 
Trustees have recommended to the State Legislature, and the bill has been 
‘drawn and introduced, both in the Senate and Assembly, calling for ninety 
thousand dollars, to be put into a building for the department of poultry 
husbandry alone, and this to be followed later with twenty thousand dol- 
lars, at least, for additional buildings and equipment. 
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Now, friends, what I am saying about the demands of the people for a 
strong poultry department is not snap judgment. It is based purely upon 
seven years’ experience. When the New York State Branch of Amer- 
ican Poultry Association met last year, at Cornell, and investigated for 
themselves our needs, they recommended that fifty thousand dollars be 
asked of the legislature. When the Board of Trustees considered the ques- 
_ tion of an appropriation to poultry husbandry, they raised it to sixty thou- 
sand. Now that the bill has been introduced, it has been raised to ninety 
thousand. Just as sure as the sun shines, within three years—one year 
after that building is completed—every available spot in it will be in active 
use. 

Six years ago we had twenty-seven students taking poultry. Registration 
has gone up, year after year, until last year we had 167 students taking 
poultry courses, notwithstanding the fact that all the courses in poultry 
husbandry are purely elective. This year we have been obliged to turn 
them away. For at least. two years we have had people from the State of 
Illinois, and we have had them from nearly all the states of the union. I 
say these things not because it applies particularly to New York. The same 
statement can be made with regard to Rhode Island, Connecticut, Maine, 
and nearly every other state where they have given poultry husbandry a 
fair opportunity to justify itself. 

The rest of the address will be given over to a rapid review of lantern 
slides with the particular object of showing you, first statistically and 
graphically, where poultry husbandry stands in relation to two great agri- 
cultural industries, dairying and horticulture, and secondly, to show you 
some of the poultry departments in the other states of the Union. 

There are over thirty states now giving instruction, and carrying on in- 
vestigation in poultry husbandry. This last year Illinois has fallen into line 
through the work of Professor Barto in teaching teachers poultry husbandry. 

Now, if the lights will be turned off, the slides will run rapidly. 

This table of figures shows you where Illinois stands: 

Value of eggs produced in 1899: 


Ohio. ee ae tty ae 2A, Tome fe LWA oh cr eds. cc home gs scar ccs ocmevch $10,016, 207 
Pennsylvania.. SoA CREE te so. Ce RRS TRE OS eas eslere se he ies eo ee coe onde 401 
IN WRYiO EK eee el. cae so eee 080; 062-7 le MISSOUTI 4 ab eka. ols. ees adaees. © 8/815, 871 
Derctleaatie emesteierecie]stnset t's oo vetoes 7,441, 944 Kansas. ae comiaemon  tenee en Caer iooo ly LET 


Comparison of eight best poultry states (value over three months old in 
1900): 


ag, Pao awae sees, «dessus a0 00, 080,404) POTIONS tc. nce cc's. scesuee tet 6e dagieies > $0,416,083 
IMSS OU TIA ceo s athate’s gears osceln eas DAleO, OOM WmOIIIO sere e te caccereccsnee sane eataies casting oD, OSS OOT 
Pennsvlvania......... 222... sseesees A ASD 486 5 IN ATISAS. «Se tacos acts peccraanengerares 4eO000F9T 
NPE ea, cS ccten anes cot re ay O10, 100. i IDOI AM As. ray pamsevess seseveccsactss 4,222 409 


Value of poultry and eggs produced in 1899: 


Illinois... Perm e eo pee et oy Boe OO. OO tae LOS W Elie ned ong oe tk. a biolack Wialeaie’ dv bene sl On HOS. N26 
Ohio. re eee ee, AO, Len a ae ier DOBOUT Gos cha a ie we owe biti O nea. Lt Ra0, bee 
Pennsylvania.. GRE CABREL DOM Io MLTRESET IOS, ate! DL SVCIESINE eee eee e cd cin cameras oes end yy OLS. GOT 


a Rice Us Or see ece vans ee) 2S) 791, S90 ee IC ANSAS: eee oine We coeres owe Lapses cod 


Value of poultry raised in 1899: 


UNIITOIS Melee ersten as se Ge eecis Perecie Cage 307, 599 ee oe cr $9, 525, 252 


Iowa. MEP ry Fania nisiste'aiae eile asic 9,491,819 Ohio. Rucsdraetd chia «ahaha scan ie oan OL OL Te COG 
VETO bu np ganar te A 8,172,993 Kansas.. Ceara aaa tase ewe a 4 OL hea 
INE WEeIOEKPert tite od fica il cea nieces ane 6,161, 429 Pennsylvania. . Pe Fe eee LOL eds 


You will see that the rating depends upon what value you place upon the 
poultry products and how you estimate them. 
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When you take the value of eggs produced in 1899, the order of the states 
is: Ohio, Iowa, Pennsylvania, Illinois, New York, Missouri, Indiana, Kansas. 
Value of eggs and poultry in 1899, it stands: Illinois, Iowa, Ohio, Missouri, 
Pennsylvania, Indiana, New York and Kansas. When you take the value of 
the poultry, including those over three months: Iowa, Illinois, Missouri, 
Ohio, Pennsylvania, Kansas, New York, Indiana. In just the value of the 
poultry raised in one year, 1899 it stands: Illinois, Missouri, Iowa, Ohio, 
Indiana, Kansas, New York, Pennsylvania. 

Of these eight greatest poultry producing states, let us see what they are 
doing for poultry husbandry. The Ohio Experiment Station has just started, 
for the first time, a few codperative experiments. The College at Columbus 
has started to give a short poultry course of a few weeks. 

Iowa only three or four years ago established a poultry department with 
twenty acres of land and has a fair start in the matter of buildings, equip- 
ment, and a good man in charge. 

Pennsylvania has started also and has been going for a few years, carry- 
ing on some experimental work and giving a short winter course, but it has 
not really gotten under way in a justifiable sense for so important a state. 

Illinois has just started with Professor Barto in the teachers’ work this 
last year. 

New York, for about eighteen years, has been giving a few lectures at 
Cornell and carrying on some experimental work at Geneva and Ithaca, but 
only within recent years has the department been given an opportunity to 
justify itself. 

Missouri has done nothing, so far as the college and experiment station 
is concerned, but has given an appropriation, which is a liberal one, to the 
State Poultry Board, for carrying on show work and the institute work, 
which is a very favorable indication. 

Indiana this year, for the first time, has given ten thousand dollars, to 
be used at the rate of five thousand dollars each year. This is a mere pit- 
tance for so great a state, but they mean business. 

Kansas has for a few years been working along this line, and now has 2 
fairly good department under way, and are now producing good results. 

What a showing is that, however, for eight great prosperous states? 

Fig. 1 is a graphic representation of the amount of money that is given 
by each state to the agricultural college and experiment station, and the 
value of its poultry products as compared to each dollar invested in the 
college and experiment station for dairying, horticulture and poultry. 

Proportionate value of dairy, horticultural and poultry products, com- 
pared to money expended by the seven largest poultry states, expressed in 
value of production to one dollar for instruction and investigation: 


States. Products. Amount. 


THinOig Ase me seen Coa ents Dare oie a ve sole a caine sae $ 456 
Horficniture on. fe 
Poultry Fb. 0'Fhalane eta are 20, 500, 000 
LOW as fi re a ee RE oh SRO ese Cee la oh SO EIDIAIEY Fae ee ee eee eee 
Horticulture 143 
Poultry es eee eee 1, 466 
Karsasy, o2tsson oie ao tee oe we oa ae od DALE cette ee a ee 
Feta Pe PPE Sm, 5, 45 
Poultry’. 2... 2 rik oocseee eee 1,017 
MiISSOUEI Sites tae ree coe eee ie ete oon aD alinvens PN Seer i: 418 
Horticulture 20... see ce 82 
Poultry.. a NAPPEE es oocat 17, 840, 000 
IN CW. LOCK eee corre cere ae orate nea tenes sis eae Lay ele suie has Oe 493 
Horticulare : ne 1, 354 
; OUVALY sv iis oins'es ana ndee eee 753 
ODIO ere ee oo a eit toan ten 22 ieee Dall yee vide Gath ae eeen een 1,011 
Horticulture sie la ole oy, o bicloeae ee eer 627 
|Poultry.. dislesicd ht wont, SET 19, 127, 000 
Pennsylvanildsasccscn cn seen ae dame oeis nis ee ED Wee wdUbe ave oe Eee 335 
Horticulture «0000 eee sesso 957 
Poultry.. Lee eae 3,214 
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In other words, taking the State of Illinois, for instance, for every dollar 
expended in the college and experiment station for dairying, there are pro- 
duced in the State $450 worth of dairy products; for horticulture, $435; but 
inasmuch as nothing was done for poultry, and the value of the poultry 
products was twenty million and over, therefore, poultry was contributing 
to the prosperity of the State and its actual production, twenty million dol- 
lars, and nothing being done to assist it. 

In Iowa it was: For dairying, $236, and horticulture, $143. In poultry 
they were contributing at the ratio of $1,466. 

So you can follow down the line and you will see that in every one of 
these states poultry is actually giving, by way of production, to the pros- 
perity of the State vastly more than is being given back, in the way of in- 
struction and experimentation, so far as we may compare the other agri- 
cultural industries. 

Fig. 2 shows the same thing, combined, from all of the states. 

Proportional value of dairy, horticultural and poultry products compared 
to moneys expended by all the states reporting, expressed in value of pro- 
duction to one dollar expended for instruction and investigation: 


Total 
Land, stock, Salaries expenditure 
building and and including 
equipment. | maintenance.| permanent 
investment. 
MATIN nee ee ortho. oo a el oda Hecaws Aackeeeacees $ 523 00 $1,771 00 $ 404 00 
TE OPELCUALINT Gate e teas cts volun wicca Se Oe Rab tabedeae 402 00 1,151 00 319 00 
HERON LER Vee ee eae siete, ci taich w cio ete oe le'e tle Ra aterm teen eay's 2,108 00 4,614 00 1,447 00 


For instance, taking all the states into consideration, for every dollar ex- 
pended in the college and experiment stations for the teaching and inves- 
tigation of dairy products, $523 are produced in value in these states, and 
in horticulture $402, whereas for poultry it is $2,108. It is shown graph- 
ically. 

Average amount invested in poultry investigation as based on the states 
reporting: 


1907 
| 
No. stations 
reporting. 
Land. CONS ARCS RE IE: UO ERSISE ASS IA ECE cae 15 (8.3 acres. 
Stock . RR ee (Sry Tad Ne SE PEN Pena ene Fate aren tS 20 | $ 894 00 
Buildings . Sr RS Lae Bae A Dette OTe tear eee oe 22 2,690 00 
Equipment.. MATE Cie a osesk cn aiereeaun Bie! ies are STS SRATAGIL ATE sieie's 21 759 00 
Total . BPRS Te hE EE as Los eeekcoon rents 26 5,129 00 
Salary and maint............00s0se cesses ee cesses tenet 24 2,538 00 
Total value.. er to eee a ORT NOI Soe Me ware 7 a eae a oe os yp 30 6,476 00 
PET OG EONS: ox wie akc gk Ste ne Ae aR a ag ga Se 53 5, 305, 335 00 
1908 
Land. A RR, i Siete EC Ca Orinn on ee Ag eee 22 |9.5 acres. 
Stock . SEO SEI ee Soler Cae Ole RED ioe eee eee 27 $ 894 00 
Buildings .. 5 toy th RS CRE Raps RS pols REAR RA ed eg se 30 2,386 00 
Equipment.. HO Oo doch Ee COREE Oe One See 26 586 00 
Total . Cis CES SERS COS OS RE SES RE CH ar EST 32 5,059 00 
Salary and maint...0.......s.. 0 see ieee rene eeeeeeer 27 2,785 00 
Total value.. eR SERCO CLES EY SES AT pT IE ie 32 6, 231 00 


PGA ClOmeeee tte ote hn te cee ert sa ucarotete ctere als be erattrenen eens 52 5, 305, 335 00 


1909 

No. stations 

reporting. 
Land.. Aa a er EERO nc Pet aye ai ARON Aree gab Oe tA Rane 28 |8.4 acres, val. $ 1,378 00 
Stock . PGS BIS Ue Na Teas relat eet sana at Siete Me cick Sateier ot oie avate 30 1,312 00 
Buildings.. oie et PES REID eae iba chess, SPN 29 4,354 00 
Equipment.. SUE SNES LAM i le ey tena Ars Panes eC OOP 28 787 00 
Totalee. es: FE eS Tee Ped etait cic) wold orb wlan tee 30 7,543 00 
Salary and maint... PERN Eg MC Reet oll ar Me Al eth ey eR 29 3,727 00 
Total value.. Sao shoteass east ase eR re ah molateieal Seteiecen aaereeheeie 30 11, 145 00 
PrOCUCts Fe es ee eee ee sate eae S nett cee seer | Ite aia toys Ree erent eh ican ds see 


When you take the actual value of all combined, in salaries and mainte- 
nance, equipment, permanent investment and all, dairying is producing $404, 
horticulture $319, while poultry is producing $1,477 for each dollar expended 
in the experiment stations and colleges. 

Fig. 3 is another way of showing the same general statement, by statistics. 

Summary of money invested in United States for instruction and inves- 
tigation: 


Dairy wsiw vidal cu SS 0 on bv giedwiele a bovoia bavlbaea’ om au’ jae dle/hin bw Skee’ ous aerate eee cnet tian 
Horiegise® DOE Row we Takalacs By wera Secta aia le ate Aile s | blare aoe neler e poce (OR CUBR Ssebie is erie eee once aie 7 00 
Poultry. . ae sa eS 1 00 


Summary of money “expended ‘annually i in “United ‘States. ‘for instruction 
and investigation: 


Dairy .: waa hee tdan ue. oe eusplgnig CES ic pia wy cet ie ie ale blalaletc lee) omits Rata te settee Stein et 

Hevea. wb digvas d's avo.c bese: Btu sehen Secra alle od al olin by aioe le kw bi ato ere SPM RR hele a oan atta 4 00 

Poultry.. 5 Pe Pot ee So 1 00 
Proportionate “value ‘of “products “in “United ‘States: 

Dairy S ahck bik Sywibe @ dua lara pib-n a 010’ cceyacas Sob cas wIcpeiia oss ease Seva terete arn oe MSRRe es StSts no eae Led 

Horicuitiees ere ae Mere re en rere a A Pei tne Uris (ne miieisbon suet cue a0 on + 1.3 

Poultry... Ae 1.0 


We have, for. every ‘one dollar “expended 1 in . the ‘colleges ‘and ‘experiment 
stations for poultry, seven dollars expended for horticulture, and six dollars 
for the dairy, in permanent investments. 

For salaries and maintenance, we have throughout the United States, for 
every dollar given in the experiment stations and colleges for poultry, four 
dollars for dairy, and four dollars for horticulture. 

Now, taking the census of 1899, to find out the way in which these three 
great agricultural industries contribute to the wealth of the nation, we find 
that for every dollar that poultry contrioutes, horticulture contributes 1 3/10, 
while dairying contributes 1 7/10. Comparing poultry keeping with dairy- 
ing and horticulture, in the proporticn of what is produced, it is obvious 
that poultry is not given a fair recognition as compared with the other agri- 
cultural industries. 

A few years ago the American Poultry Association appointed a committee 
to assemble these statistics from all over the United States and Canada. 
The following table shows the summaries of what they found up to the 
present time. The columns shown are the value of the land, stock, buildings, 
equipment, and the totals, then the salaries and maintenance, and the total 
of all, computed from the different states reporting. 

Total agricultural college and experiment station poultry investments: 


1907 

Number 

stations 7 oule y 

reporting. Oe 
DS ATI Cy eo Fo) 05 cles ieee id sR Te eo olin dace ne a ae | 15 125 acres 
StOCK PS Sits. ca edie nals e op tthew Wome cvcdkea de 12 pee ee 20 $ 17,895 
-letiraie ghee Ra Eee age a huey a Su eo 22 59,200 
Equipment . Re fy one or er GN cme aise oe Zim 15, 937 
ota leens er ae RRO Erie AE Sinan cere A’ 26 126, 263 
Salary and maint... esses eee cees et eese ee cesses nese 24 60,928 
otaliee eter re ee ek TSP Say eR eS) i St pe ON 20 194, 281 


ts 
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1908 

Number 2 

stations Poultry total. Her sone 

reporting. : 
LESTE | eel eg ie I, SA re aE ge 22 17814 acres 43 .00 
SG Sea Oe eee i $ 21,879 2oR33 
Buildings... STOR eines ca eae ee eared 30 71, 602 20.90 
Equipment.. eer ede sind ccs naletn ene es 26 15,261 |(4.00 decrease) 
Total.. Fas bisa sepa ar ae 32 140, €99 11.40 
Salary a and maintenance . Bene a one ee eee 27 15,117 23.20 
Ota ess Ree etate Sate 42 198, 027 1.90 

! 
1909 

Land.. Be ee 28 |277 acres (value $38, 585)| 55 
Stock.. CAG apa ee RO EE EM 30 $ 39, 368 79 
Buildings... ~a bs ere era pemearg cee 29 126, 283 76 
Equipment .. ie Ue ee A at as Caer ae 28 22,053 44 
Total.. ener | 30 226, 289 60 
mig oe! and maintenance . Seiten 29 108, 080 43 
Total.. ES Ree | 30 334, 369 68 


The sets of columns show a comparison of the figures for 1907, 1908 and 
1909. Large increases are shown in land, stock, buildings, equipment, per- 
sons employed, and in every other respect. 

The value of stock in all the states of the Union, for poultry at the col- 
leges and experiment stations for 1907 was $17,000, and the next year $21,- 
000, this last year, 1909, $39,000. 

For buildings it was $59,000, $71,000, and now it is $126,000. 

For equipment it was $15,000, about the same the second year and this 
year $22,000. 

For salaries and maintenance it was, in 1907, $60,000, 1908, it was $75,000 
and now $108,000. 

Taking the totals three years it was $194,000, then $198,000, and now 
$334,000, showing how the jump has been made in the last few years. 

Again, we show the averages. I will not take the time to dwell on this 
in detail, but simply call your attention to the fact that when you come to 
average up what is being done by each of the states that are carrying on 
work, you will find that so far as the land is concerned, 28 states reported 
an average of 8.4 acres given over to poultry. So far as stock is concerned, 
the average value was $1,300. For buildings, the average was $4,300; for 
equipment $787, and so on down, to the total value of the poultry depart- 
ment as a whole, which averages, in all the states that have departments, 
30 in number, $11,000. 

(Average table, 1909, displayed as follows: by way of recapitulation) : 


Number 

stations 

reporting. 
Land . ay et Mee letnn am las eens Sud LpiR eae a cede Ne s 28 |8.4 acres, value $ 1,378 
Stock . cpg eee es oO oa Ra eS ee 30 1,312 
Buildings . Rte hemes Sedan Noses shad aber ci anye aman eee 29 4, 354 
Equipment.. EOD ORE BO EE BCE Oe OB Gce 28 787 
Total . Se eee Ue iraas Saeed s eee 30 7,548 
Salary and ‘maintenance... eG vinientaarehciecieide «ke eaves 29 3, 727 
Total value.. Bp ata eatin OME ALERT MaDe She aa teks 30 11, 145 


We will now take a rapid review of some of the poultry departments of 
different states, with slides showing the buildings. This first slide is one 
showing the equipment at Rhode Island, one of the first states to start the 
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work. They established a poultry department and had the first poultry 
school in the year 1898. Since that time they have been giving a six weeks, 
or longer, course. 
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The first systematic attempt to teach poultry husbandry, however, was in 
New York at Cornell University, where in 1892, a course of ten poultry 
lectures was given to fifty students, and this was continued each year until 
the subject was recognized as a sub-department of animal husbandry in 
1903. 

Following directly after Rhode Island, Connecticut established a poultry 
school, and then a little later Maine, and then Utah and Kansas, and later 
Iowa and Michigan, and Maryland and so on, until at the present time we 
have thirty different states where the agricultural college or experiment 
station are doing something with poultry. 

Fig. 4 shows the first building erected at the Rhode Island Experiment 
Station, where they devote all the space to the investigational work, 
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Rhode Island has carried on experiments in black head in turkeys for nine 
years, and think they have ascertained the cause. They find it is due to a 
bacteria or fungus that works on the liver, and is transmissible from one 
turkey to another. It apparently cannot be cured, but can be prevented by 
immunity of the stock in breeding, and by getting rid of the domestic fowl, 
not letting the hens and turkeys run together. The fowl apparently de- 
velops this disease in a weak form and it is not fatal, as a rule, while the 
turkey gets it from the hens and very quickly succumbs. 

Fig. 5 shows the instructional building in Rhode Island, built with five 
thousand dollars appropriated especially for teaching work. 

Fig. 6 shows part of the poultry plant of little Connecticut. They have 
been giving us a good example of what a little state can do in developing 
its poultry interests. This shows the main building, the barn, the main 
poultry house, and where they raise the chicks. 


One of the valuable features in Connecticut is the summer work, in which 
they hold summer meetings of the poultry association which has representa- 
tives in every county in the State. They meet at different farms and have 
lectures and demonstrations. Four hundred or five hundred people some- 
times assemble. One of their meetings is shown in Fig. 7. 
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Fig. 8 is the poultry plant at Guelph, Ontario. They have been giving 
us some of our very best results both in teaching and investigating for fifteen 
years or more. They probably have more money invested in several of 
their poultry departments in Canada than we have in the United States, 
so far as the principle stations are concerned. They have one at Quebec, 
and one at Guelph, and one at Ottawa. They have been doing some of the 
most practical work that has been done by any of the stations. 

Fig. 9 shows one of the experiments at Guelph, Ontario. They have been 
working for ten or fifteen years, comparing poultry houses of different types. 
Their conclusion is that the cool house, the rather open fresh-air house, 
has given them, all things considered, their best results. 

A good indication of what may be done in the experiment station, in the 
developing of good meat-type poultry is shown in Fig. 10. This is a picture 
I took at Guelph, of the best male and female. In eight years of systematic 
breeding for meat production, they have developed a strain of meat-type 
Barred Rocks. Any of you who are familiar with the meat type will see 
at once how it is modified to meet the conditions, in the broad breast with 
lots of meat on it, short joints and little waste parts, short thick neck and 
broad back. It is a superior meat type and has been a winner at many of 
the shows. 

Question—How are those for layers? 

Prof. Rice—Not as good as others. Whenever you increase to a high de- 
gree quick growth and the right type for meat, you have the general tend- 
ency that follows naturally, to decrease productivity; the same result that 
you would expect in the case of the beef cattle when compared to the dairy 
cow type as regards milk production. 

_ Fig. 11 shows only one picture of the West Virginia experiment station, 

where they have published splendid results on the value of skim milk, com- 
parative value of pure bred and mongrel stock, methods of running incu- 
bators, and feeding experiments of various kinds. They have given out 
several bulletins of great value. 

I.can only show one or two pictures of the West Virginia poultry depart- 
ment. This shows the range, where they rear the stock. They have also 
been giving us results on the comparative value of breeding from hens and 
pullets, in six different experiments, published a few months since. 

Maine is more in the public eye, at present, probably than any other 
station and they have a right to be, because they have demonstrated the 
value of several exceedingly important methods in the modern handling 
of fowls. The curtain front house was proven feasible, after others, how- 
ever, suggested it, and the hopper system of dry feeding was emphasized 
as was also the question of inheritance and the function of egg production. 

The late Prof. Gowell was one of the first to bring out several progressive 
and valuable ideas. These have had great influence on our modern methods 
of building houses, breeding, feeding, etc. The poultry work in Maine 
illustrates the influence of the good work of one state upon all. 

Fig. 12 is one of the large houses in which they keep their stock at the 
Maine experiment station. 

Fig..18 shows the Pennsylvania poultry buildings. They have one man ~ 
and. an assistant giving all their time to the poultry. Prof. Hunt pointed 
to twenty. acres of beautiful land when I was there last and said, “Just as © 
soon as. we can get the right man educated to take care of this poultry 
department, he can have twenty acres of our best land on which to carry on 
the poultry . work. 

Fig. 14 shows one of the houses at the Kansas experiment station, where 
they have a college graduate in charge of their department who is doing a 
good work. He is making a special study of the market conditions of eggs 
and has recently written a valuable bulletin on the subject. 

Fig. 15 is another poultry house at the Kansas experiment station. When 
these large, rich, middle west states once get under motion, we expect they 
will show us in the east how to do things. 
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Fig. 16 is the poultry plant at the Maryland State Experiment Station. 
A few years ago I had a letter from Prof. Patterson, who said he would be 
glad to start a poultry department, if he thought there was anything to 
investigate. He said his people felt there “wasn’t anything they wanted to 
know.” I pitied them to the bottom of my heart, and wrote several pages 
of experiments that ought to be investigated. He started his poultry de- 
partment. It is now one of the most popular departments at the station and 
they are all very much pleased. They have a trained bacteriologist working 
on poultry diseases, and a practical poultry man looking after the plant. 

Fig. 17 shows the Michigan poultry department, where they have a 
thoroughly trained man, devoting all his time with one or two assistants, 
carrying on the poultry work. 


Prof. Dryden left Utah a few years ago where he had been doing excellent 
work, and went to Corvalls, Oregon. They have given him a splendid op- 
portunity to show what can be done scientifically in helping poultrymen to 
solve problems in incubation. They gave him five thousand dollars for 
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buildings, equipment and apparatus, to investigate incubator problems. He 
has already given us some very valuable information and there is much 


more to follow. ~ 
Fig. 18 shows the interior and exterior of their incubator building. 


Fig. 19 shows. a picture of the winter poultry course at the Ohio State 
University, when they first tried it two years ago. They are going to the 
Legislature this year for ten or fifteen thousand dollars for the poultry 
work and expect to get it. Please note that as a rule the poultry depart- 
ment is the last one to be established in a college. Consequently it is the 
one given least consideration until it makes good. 

Fig. 20 shows what a director of one of our neighboring states did to help 
the poultrymen of his state, and he is one of our best directors. He appar- 
ently did not have the money; possibly he did not have the inclination to 
start poultry experiments. He certainly did not feel justified in establish- 
ing a poultry department, but he did do this much; he told his people 
where they could get the information. Inquiries evidently came in so rap- 
idly to his station, asking where people could get poultry information, that 
instead of doing the work and finding out himself, he printed a postal card, 


15 


giving the names of all the states where people could write and get the 
information if they wanted it. (Laughter.) We are all glad to know that 
this director is now looking for a man to start the poultry work. 

Down in Tennessee they did not want to take land that they could use 
for their cows or for any other purpose, so they took a side hill, too steep 
for cattle and gave it to the poultry department. It may be needless to say 
that this poultry venture did not succeed, not wholly due to the land however. 

(Fig. 21.) The poultry department put in five or six terraces on the 
steep side-hill and put chicken houses on each terrace, and put a stairway 
leading up to the top floor. The chickens could run on that land and pasture 
on it, by using their wings if necessary. They did not dare to put the cows 
there, for fear they would get lopsided. 

Three or four pictures follow of the Cornell poultry plant, which is very 
small. We only have four or five acres we can call our own. We are work- 
ing on a very much congested and wholly improper plan. We are hoping 
for forty or fifty acres of land for a poultry farm. The director of the col- 
lege and the president of the university have promised us a farm in the 
very near future.* 

Fig. 22 shows the main building, and the long poultry house which the 
State gave us for teaching the students. The latter cost two thousand dol- 
lars and contains twenty-three pens. 

Fig. 23 is a colony house, where the chickens are reared in flocks of 200 
to 250. 

Fig. 24 shows a closer view of where the chickens are raised. We call on 
the women to do the feeding of the young chickens. 

Fig. 25 is another view of the Cornell plant, showing how it is congested, 
with little bare yards along the entire rear of the long poultry house. 

Fig. 26 shows the house with cloth curtains in winter. 

Question—Do these houses face the south so the sun will shine in? 

Prof. Rice—Yes, all face the south. 

One of the ways in which we try to reach the people of the State, is to 
have a card of which this is a front side (Fig. 27.). The children and 
others will get it and keep it because it contains a picture of chickens. It 
gives the address, so they will not forget where to write. On the other 
side is shown the ten. ways in which we are trying to help the poultrymen. 
(Fig. 28.) 

We will now have a brief review of the ways in which a poultry depart- 
ment can be of benefit to the people of the State. 

First—By conducting experiments with poultry such as feeding, breeding, 
housing experiments, and the publishing of the bulletins. We expect, this 
year, to publish six bulletins relating to poultry. 

A few years ago we were getting only three or four bulletins a year from 
different stations. This year we will probably have more than forty poultry 
bulletins published in the United States. 

Second—By correspondence. The first year at Cornell we were getting 
in the neighborhood of 1,500 to 2,000 letters a year. Each year the number 
has increased until last year we had about eight thousand letters, and this 
year we will probably send out about ten thousand letters—entirely poultry 
correspondence. 

Third—By special instruction in regular winter courses. We have, this 
year, about 154 students, taking some kind of poultry work. Fifty-five of 
these spent twelve weeks time with us and did nothing except to study 
poultry. We will see some of those study exercises a little later. 

Fourth—By showing visitors the poultry department. You would be 
astonished to know how many people are interested in chickens, and who 
will come a long way to look at the experimental work, study the varieties 
and ask questions. 


*NoTE—A fifty acre farm has been turned over to the poultry department since this 
lecture was delivered. 
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Fifth—By personal assistance in selecting breeding pens. We/have sev- 
eral persons connected with our staff who, upon call, and dividing the ex- 
pense with the breeder, will go out and select and mate up the pens in the 
spring of the year. . 

Sixth—By poultry reading course lessons. We have published eight of 
these on breeding, housing, raising chickens for market, and so forth, 
which the people of the State read, answer the questions and return with 
the correspondence. 

The number of people who have taken these lessons will be indicated by 
the fact that large editions of 20,000 to 30,000 copies of each of the eight 
lessons have been practically exhausted. 
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Seventh—By educational exhibits at the fairs and poultry shows. Each 
year, for the last five or six years, we have had what we call educational 
exhibits, in connection with the poultry shows and fairs, in order that the 
people might see the results of the experiments in photographic form, or by 
charts and models and live chickens. We will see a little later one of those 
exhibits, and you can see for yourself what it means. Just to illustrate 
how effective this type of extension work is, in reaching the people, I will 
give you the facts. Take for instance, the Batavia County Fair. There 
we received the names and addresses of 770 people who wrote out an appli- 
cation for our poultry literature. At the State fair we received an even 
thousand names and addresses. At the Madison Square Garden poultry 
show, in the heart of New York City, where people had to pay fifty cents 
. for admission, and therefor must be interested in poultry, they came to the 
exhibits and left their names to the extent of 1,463; and at the International 
Show at Buffalo, we capped the climax by having the names of 2,780 people 
most of whom apparently had never received poultry literature from the 
institution. We require them to make a written request, writing the name 
and address and leaving the card with us. 

Highth—We also aid the associations by giving lectures and demonstra- 
tions. A lecture or two is given each day, or during certain days to dis- 
cuss methods of feeding, breeding, housing, etc. By this means a new 
clientage is brought to attend the show, and to get interested in pure bred 
poultry. Many of these people never would have attended a show, if it 
had not been for something on the program on the utility side. Once they 
are there, they learn to appreciate good poultry and become interested to 
the extent of purchasing it. 

Ninth—By lessons in poultry husbandry in the rural schools. Our station 
is trying to get the boys and girls interested. We prepared a series of eight 
lessons. We are going to increase these until we have a full course, in- 
cluding a study of the eggs, feathers, combs, and breed types, etc., so that 
the boys and girls will by easy stages come to know good poultry when they 
see it, and how to take care of it. 

Tenth—Cooperative experiments with poultry. The farmers keep the 
records of their fowls and give us the results. 

Now for a very few slides, showing methods of teaching the subject of 
poultry husbandry. I can only show you comparatively few on account of 
lack of time. 

Fig. 29 shows an incubator cellar. The students are doing the work of 
running the machines. We put through the incubator practice course this 
year something like ninety students who ran the machines and kept the 
records connected therewith. 

Fig. 30 shows the “study of the ege”’ where the students will cut the eggs, 
which have been boiled, and name the parts and tell the function and use of 
each part, the shell, the membrane, etc. By this study they can understand 
what the hen is expected to do when she manufactures an egg. 

Fig. 31 is a study of chick feeds. The student is expected to learn the 
composition and quality of about fifty feeds fed to poultry. 

Here (Fig. 32) they are making egg crates for private family trade. We 
try to give the students as much experience as possible in working with 
their hands as well as their heads. 

Here (Fig. 33) they are studying the anatomy of poultry, cutting up 
poultry to see what the digestive functions are, and naming the parts with 
a view to a better understanding of the feeding problem. 

Every student has a pen with a flock of hens. He has to look after them 
for six weeks, keeping the records of the amount fed, the droppings, the 
time taken for doing the work, and the profit or loss. 

Fig. 34 shows the students taking care of these fowls. Leghorns are 
generally regarded as being a little wild, but they can be tamed if handled 
properly. (Indicating). 
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In all our teaching, the principle is to try to have the Bara, do the 
thing himself. No matter how much we may lecture, no matter how much 
we may teach from the books, the subject can never be rightly grasped until 
the student does the work. Otherwise we cannot expect good results. 

(Fig. 35). Here they are making crates to ship the dressed poultry. 

(Fig. 36.) Here they are washing hens for the poultry show. Every 
year, until this year, we have held a poultry show at Cornell. ‘Now we have 
been obliged to give it up because we had no room in which to hold the 
show. If we get our new poultry building next year, we will resume that 


very valuable feature of the work. The students are expected to select the 
fowl on their own judgment. in the breeding pens, and to wash a fowl or 
more apiece. 
Question—Do you use anything in this wash to prevent nits and lice? 
Prof. Rice—We make a louse powder at four cents a pound which serves 
the purpose of effectually killing the lice. It was invented by R. C. Lawry, 
an assistant in the poultry department at Cornell. The powder is made as 
follows: Mix one-fourth pint crude carbolic acid with three-fourths pigt 
gasoline, stir this thoroughly into two and one-half pounds of plaster of 


paris, and sift through wire mosquito netting; then dry and dust through 
feathers. 
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(Fig. 37.) Here the boys are setting up the coops in the show. Each year 
they run the show themselves, do all the work, manage all the details, and 
exhibit the fowls. They then judge the fowls under competent instructors, 
so that when they get to their own homes they will understand how to or- 
ganize a poultry show. 

(Fig. 38.) Here they are judging the fowls for prizes which are offered 
for the student who makes the best records. 

In Fig. 39 they are building a poultry house. Every year we try to build 
a new laying house, a colony house, or something of that kind, so the stu- 
dents can actually do the work, as well as observe how it is done from books 
and lectures. 


(Fig. 40.) Here they built a house, painted it, put in the stone foundation, 
and did everything from start to finish. 

(Fig. 41.) Here they are building a colony house. I like this picture, 
because it is so characteristic. You can always count on the average Amer- 
ican farm boy to be “onto his job.” : 

(Fig. 42.) Here is a collection of eggs, of the different sizes, shapes and 
colors, with the names of the different breeds that laid them, to be used in 
the rural school work for the children. 
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(Fig. 43.) Here are shown the outlines: of types of fowls, and the feathers, 
showing what part the feathers come from, so the children can learn these 
things for themselves in the rural schools. 

(Fig. 44.) This show boys and girls learning public speaking.’ We have 
a course the students elect in the Extension Department. They go into the 
farming communities in the State with one of the instructors, to learn to 
speak to the farmers’ audiences, giving the results of the poultry experi- 
ments carried out at the college. 


(Fig. 45.) Here is one prihe educational exhibits, a small corner only is 
shown, which shows the egg cases, charts, models, etc. People stop, look 
at this, and ask questions. They take with them a copy of the catalogue of 
the educational exhibit, which they can read later. 

(Fig. 46.) This shows the first bulletin relating to poultry ever published 
in the United States. It was published in Maine in 1887. The experiment 
was carried on by Dr. W. H. Jordan, one of the first directors of an experi- 
ment station. He carried out an experiment, feeding wide and narrow 
rations to fowls. The result of that feeding experiment, carried on in 1885, 
and published in 1887, is correct in the light of modern experiments in the 
feeding of other domestic animals. . 
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Last year we had thirty-six bulletins published in the United States and 
Canada instead of one in 1887. They are shown in Fig. 47. 

(Fig. 48.) Here is an incubator with three thermometers; one is located 
with the bulb half way between the eggs, one upon the eggs, and one hang- 
ing just above the eggs. There is not more than an inch difference in height, 
less than that probably, between the lowest bulb and the highest one. You 
will see in the next slide (Fig. 49) what the difference is, in actual temper- 


ature, reading as shown on the record sheet. We have carried on perhaps 
half a dozen tests of this sort, with essentially the same results. There is 
a wide difference, as you will see by the width of these lines. (Fig. 49.) 
One line running through the page as a medium line marks 103.06. The 
three flutted curves run below it or above it. The average temperature 
readings, aS you can see, is five or six degrees difference, in the actual tem- 
perature reading shown on these three thermometers during the first week. 
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As the eggs warmed up and developed during the hatch, the temperature 
readings of the thermometers came together until nearly the end of the 
hatch, when they were right along side by side. 

Let us see what the result was when you ran three incubators, one of 
them by a thermometer that was placed with the bulb above the eggs, one 
with the thermometer on the eggs, and one that was down between the 
eggs, and which in each instance were running 103 degrees. Now note the 
difference in the hatch (Fig. 50) and yet we followed the directions, running 
at 103 all through the hatch. The result was simply due to the difference 
in the way the thermometers were placed. 

From fifty eggs we got three chicks where the thermometer was down be- 
tween the eggs. From fifty eggs we got 23 chicks where the thermometer was 
on the eggs. From fifty eggs where the thermometer was above the eggs, we 
brought up thirty chicks. If we had run with either thermometer at a differ- 
ent temperature according to the height of the bulb, we could have secured 
better hatches, but we simply did not adjust our thermometer to the tempera- 
ture. We ran them all on the same temperature, 103.06. From this experi- 
ment we learn that it is not safe to determine the temperature at which we 
shall run our incubator until we take into consideration the way the ther- 
mometer is placed and the type of machine to be used. 

(Fig. 51.) This is a study in type. For three years different students have 
been working on a comparison of the anatomy of poultry and trying to find 
out what there is in type, and the waste in dressing, etc. This is only one 
study of many breeds. We are here comparing the White Leghorn with the 
Barred Plymouth. The same has been done with Wyandottes and Brahmas, 
and many others. The fowls are first photographed alive, then cut up into 
separate parts. The muscles are sliced first lengthwise and then horizontally, 
examined and photographed. The weights and measurements are all com- — 
puted. One net result is that we found that if a person were buying 100 
pounds of Plymouth Rock or Leghorn, he would get eight pounds more meat 
from 100 pounds of Plymouth Rock than from 100 pounds of Leghorn. 

(Fig. 52.) There are chickens suffering from white diarrhea. It is prob- 
ably due to a fungus or bacteria. There are six states now carrying on work 
to try to discover the cause. Thousands of dollars are lost in this country 
annually through this particular disease. With proper disinfection of incu- 
bator, brooder and yards, and rearing on clean ground with healthy stock, we 
feel that we have nothing to fear from this most troublesome disease. 

I see that my time is up, so that as soon as the chairman returns I will 
have to discontinue the lecture at this point and give the rest of it this after- 
noon, when the meéting is held for the poultry section. 

One of the experiments at Cornell was to compare four months of feeding 
pullets Fig. 53 shows the amount of feed the average fowl ate. There were 
eighty fowls in the experiment. We fed one lot on whole grain, wet mash and 
beef scrap; the next we fed on whole grain, dry mash and beef scrap; the. 
next on whole grain and beef scrap without ground food; the next on whole 
grain, fed in a hopper, and beef scraps without ground feed. The net results 
of these experiments the first year was that the twenty hens that received the 
wet mash gave us a profit of $21. Those that had the same material fed in 
a dry mash, where they could help themselves, was $28. Those getting the 
whole grain, fed out of hand three times a day without ground feed, showed 
a profit of $19. Those fed beef scrap and grain, getting it out of the hopper 
whenever they wanted it, gave a profit of only $15. 

(Fig. 54.) In this slide is shown two colony houses in which we carried on 
experiments to determine the difference in temperature and humidity in sim- 
ilar houses, one having a glass window and the other a cloth window. We 
were surprised to find that the latter averaged less than two degrees colder 
than the former. It was also very much dryer and the air purer. The egg 
production and the health of the fowls was better in the house with the cloth 
windows during the three years’ experiments. 
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This afternoon we will take up the moulting experiment, the grain experi 
ment, the color feeding experiment, and the experiments of different ways of 
feeding chickens, and others that I had hoped to take up at this time. 

I feel that I have crowded some of the speakers who are to follow on the 
program and so I will have to close my remarks for the present. I thank you 
for your attention. 


POULTRY JUDGING AND BREEDING FROM A STANDPOINT OF 
GENERAL UTILITY. 


Mr. CHAIRMAN, LADIES AND GENTLEMEN—I wish to start off by reading a 
paragraph, from the American Poultry World, from an editorial: ‘‘When 
Secretary of Agriculture Wilson, in his opening address at Washington, (D. 


D. T. HEIMLICH. 


C.) September 1, 1908, stated that the poultry and egg products of the United 
States in 1908 amounted to $700,000,000.00 and that only one crop exceeds it, 
and that was corn, it made some of the listeners do a lot of thinking. And 
it will make many more people stop to think before they can realize the 
immensity of the poultry business of the United States. The value of the 
poultry products of 1908 exceeds those of 1898 by over $400,000,000.00, another 
remarkable feature in the growth of the hen as a national asset. 

“And yet the poultry business is really just beginning to find itself, that is, 
modern methods of hatching, rearing and feeding, and marketing, are rapidly 
taking the place of the shiftless, slip-shod methods of the past. Farmers are 
beginning to realize the value of producing choice poultry and eggs, and no 
longer look upon the hen as a vehicle for a little pin money for their wives, 
but are taking care of the poultry themselves. And still the supply of choice - 
products of poultry and eggs fall short of the demand!” 

The foregoing statement as made publicly at the nation’s capitol by the 
Honorable James Wilson, Secretary of Agriculture of the United States, can- 
not again fail to direct wide-spread attention to the remarkable growth of 
the poultry industry during the last ten years, and to the high position it 
now holds in the list of products which each year add hundreds of millions 
of dollars to the national wealth. Secretary Wilson, with years of faithful 
and efficient service back of him, is recognized as being both conservative 
and reliable. His announcement, therefore, may well be accepted as official. 
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Some three or four years ago Secretary Wilson reported that the poultry 
and egg products of the United States for the year of 1905, reached a grand 
total of $411,027,392.41. The census for 1900 gave the official total as $280,- 
686,429.00. It was expected that there would be a falling off in the value of 
poultry and egg products for the year 1908, because that year may be said 
to have represented “low tide” in the recent industrial and commercial affairs 
of the United States, on account of the panic of October 1907; but we are 
now assured by Secretary Wilson that despite the panic and general business 
depression the combined poultry and ess products for the year of 1908 
amounted to $700,000,000.00. 

This is indeed good news. It has been claimed that during 1908 and 1909 
there were fewer domestic fowls—chickens, turkeys, ducks and geese in the 
United States than during the prosperous years of 1905, 1906 and 1907, but 
it would appear that the reduced numbers, provided the general surmise on 
this point was correct, has been more than offset by the enhanced value of 
poultry and egg products during 1908. 

The first week in January, following the holiday season, eggs for the table 
in New York City retailed at 70 cents per dozen. For two months past fresh 
eges have retailed in Buffalo, N. Y., a city of secondary importance as a 
poultry and egg market, at 50 to 60 cents per dozen. 

Dressed poultry has been proportionately high, turkeys in the eastern 
cities retailing during the holidays at 25 to 34 cents per pound. It was not 
many years ago in western cities of twenty-five to fifty thousand inhabitants, 
that a five or six pound chicken could be bought entire for 35 cents. 

The high price of grain has had much to do with the advance in prices of 
poultry and eggs, but the demand also has increased, thus adding further 
to the upward trend in prices. There are no better human foods than poultry 
and eggs. Milk is the only rival of eggs for table use, and the prices of milk 
are also soaring these days. Seven and 8 cents per quart are now the pre- 
vailing prices in the large cities, whereas 5 cents per quart was the standard 
price for many years. 

The advance in prices of poultry and eggs has kept pace with the increase 
in the prices of all kinds of meat—quite naturally. It is stated by men who 
should be in a position to know whereof they speak that the prices of farm 
products, also of meat, butter, eggs, etc., will never again go back to the old 
levels; that the increase in population, the increase in wealth per capita 
and the higher standards of living, not alone in this country but throughout 
the civilized world have been such that, taking into account the law of supply 
and demand, we must get used to paying higher prices for all the primary 
and secondary products of the farm, of the world’s entire agricultural area. 

It is evident that poultry raisers are getting used to the high prices now 
being charged for poultry foods. The renewed activity in all branches of 
the poultry business would seem to indicate this quite clearly. Certain it is 
that a brisk revival is taking place in the poultry business throughout the 
United States and Canada. This revival is keeping pace with the return of 
prosperity in other lines, if prosperity it may be called. President Taft has 
said that we are living “in an automobile age,’ meaning, in a broad sense, 
an extravagant age. No doubt this is true. It is plain that the standards 
of living are higher now than was the case one, two, five or a dozen decades 
ago, and this changed condition reaches from the top level of the social strata 
well down towards the very bottom. People now count as necessaries of life 
many comforts that ten and twenty years ago either did not exist at all or 
were regarded as luxuries. 

In our best judgment the near future looks bright for the poultry business. 
It can stand high prices of grain as well as any other meat producing in- 
dustry. It is not a business that can be monopolized—a business for the or- 
dinary farm, the village acre and the city lot. Every by-way and odd corner 
is being searched these days for low priced poultry foods, for more economical 
ways of producing poultry and eggs. This is as it should be. Not only is 
ere the mother (of invention, but the hope of reward has a stimulating 
effec 
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We may well look forward with interest to the census returns for 1910 as 
regards the pouitry and egg products of the United States. The census books 
are to close June 8, 1910, and if Secretary of Agriculture Wilson was correct 
in his speech at Washington, D. C., the week of December 7 to 11, 1909, to 
the effect that the poultry and egg products of 1908 amounted to seven hun- 
dred million dollars, what may we reasonably expect for 1910? Here is look- 
ing forward with confidence to a time well within the present decade when 
the United States will be able to boast of a billion dollar poultry industry. 

In a slip I clipped from the paper the other day, during the present con- 
ditions, in commenting upon the existing situation, it was stated there were 
eleven million dozen of eggs in cold storage, more than in the previous year, 
regardless of the effect of the rise in price of grain and in the production of 
poultry being cut down. 

Taking our Asiatic varieties; I do not wish to dwell long on this, only the 
principal subjects, as the time is limited. With some of our varieties, with 
the long necks, long legs and sloping backs, the chief claim made for them 
in their original state when first introduced to the American public was that 
they can eat corn off of a barrel. (Laughter). 

These large specimens Light Brahams (indicating) have almost perfect 
forms. It is from this strain that many of our new varieties spring and 
have produced the Columbia Plymouth Rocks. We have here this morning 
the cross of the Columbia Plymouth Rocks that the second cross produces— 
clean legs, and character after the Plymouth Rocks. The specimen, while it 
is not at its best, shows what can be produced in a new variety when we 
aim to cross breed and have a definite type in view. New varieties are not 
objected to if the cross breeding is carried to the goal intended. 

This new variety was introduced; (indicating), here we eliminate the pea 
comb of the Brahama, we eliminate the feather legs. Adopt the character 
of the Plymouth Rock and produce what we call the Beauty and Utility 
strain. ; 

Now then, in the matter of production of eggs, this light Brahama hen, 
that is the grandinother of this chicken, (indicating) laid two hundred and 
forty-three eggs as a,two year old; hence is named by Mrs. R. A. Judy (the 
originator) as Beauty and Utility Strain, Columbia Plymouth Rock. 

There are 132 varieties of standard poultry. This will be one of the new 
varieties added to our list. It combines the beauty of the old Asiatics that 
helped to cultivate a taste for more artistic forms, more beautiful colors, 
and are well worth the attention of the poultry breeders who like contrast 
of colors. 

Nothing has been taught in our schools that offers greater opportunity 
than the cultivation of poultry. We are only in the A. B. C.’s of this cul- 
tivation. Up to 1874 the government has not even kept a record of the 
poultry industry of the United States. Now we stand second from the fore- 
front in farm husbandry. In the state of Missouri the poultry industry in 
that state exceeds twenty other farm productions. Calculating that three- 
fifths of the product is for home consumption, it would bring their total up 
to $98,000,000, poultry raised, shipped, and also that consumed at home. 
That is Missouri. They have shown us. 

We should, I believe, stand at the forefront. We have the greatest loca- 
tion and soil surroundings and conditions to produce more poultry than any 
other state in the Union. We are asking the people at the present time to 
help the movement onward. We are organizing every district in the State. 
There are meetings going on today. There are meetings again next week to 
organize, and in time, from every county we should have an organization 
that should join the State Association and then codperate with the University. 
The State University should be the school where all shall have an oppor- 
tunity to see and investigate the subject, throughout the fullest operations, 
and not mere glimpses, so to speak. There should be ten to twenty acres 
where every variety of the 132 should be shown, and be a center. It can 
be done so as to be practically self-supporting after a time, from eggs sold 
for setting, and stock, probably within two years. 
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That is one of the features that will come to us in the near future. The 
State Poultry Association is a good thing for every poultry producer in the 
State. Every man ard women breeding a standard variety should belong 
to this organization. 

In the new board we have a set of officers who have taken hold in the 
right way, and we are going to try to get not less than 2,000 members in this 
State. We are going to try to have a representative in each county, the su- 
perintendent of schools, any county official, or the mayor of a town, and to 
offer a prize for chickens to be represented from their county or congres- 
sional district. Governor Deneen has appointed a board of fifteen, each to 
represent a congressional district in the State. In other words, Illinois is 
beginning to wake up and endeavor to do something along the right lines. 
It will remain to be seen what we will accomplish. 

If we have a representative in each county to agitate the matter, what 
will it mean? It will mean a set of officers who will go before the repre- 
sentatives in the legislature and ask for the things the farmers need, not 
only in their own localities but in other localities. It will be a general move- 
ment toward the up-lift of the poultry industry. ; 

When we got our state appropriation years ago, we were met with this 
statement: “It is nonsense to ask for an appropriation; you don’t want to 
use it in that way, you just want to get this money from the State.” How- 
ever, we obtained an appropriation. There is now one thousand dollars ap- 
propriated each year for the association. 

Last year we wanted to get the people out and did not. Why? We had 
not advertised it. Now, however, we have had bulletins, and advertised, 
and circulated advertisements, so we are looking for greater things at our 
next meeting the first week in January 1911. This exhibit will be free to 
the public. 

Take the subject of poultry talks in Illinois. I have heard of but three 
or four men who have been invited to speak on the subject at poultry ex- 
hibits. We must change this condition. We have got to do institute work. 
Those 152 men who carry licenses will have to wake up and do something 
besides taking their money’and start for the next show with it. The next 
move will be to have poultry judges devote their time to poultry and the as- 
sociations that employ them. The associations as a rule are willing to pay 
a good price for good men, but many don’t want to take time to talk to the 
men and women, the boys and girls, and instruct them. How are we going 
to have such instruction disseminated? 

We need a school where these young men who have natural ability, or 
ability they can cultivate, who have natural talents, a love for animals, who, 
in a word, ‘‘take” to this work, can become competent poultry judges. How 
are.we going to get them? There is no provision made. We have to create 
a sentiment for that. These young men, the future poultry judges, must be 
educated in a practical and scientific work, as it should be done. It is not 
enough for a man here and there to dig out the information for himself, 
but provision should be made for the scientific study. 

In the central west here, five or six judges got together. Then comes an- 
other along to dissarange everything by ridicule. Now then, if a man has 
no faith in his own work, can he be competent to teach anybody? That is 
my position. It is that element that is too prevalent among the poultry 
judges. 

There were fifty-six men appointed two years ago to lecture and talk on 
this subject. I have heard of Professor Rice and two or three others, who 
have spoken on the subject publicly. 

I might read a lot of teachings on this subject, and the branches chosen 
by no two would be the same. It shows whac can be done. It is that class 
of men we want to continue the work, and advance the progress of this aid 
to man’s sustenance, so long overlooked, yet so important among the material 
things, by which, alone, we may, live, for the aims that make our lives worth 
while. 

I am often asked, are there any large poultry plants making a success of 
poultry raising? Yes, and more every year. When I was in California last 
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November I met a gentleman who formerly was high in official life in Col- 
orado. He was tired of public life and decided to move with his family to 
California and invest in White Leghorns. It was a peculiar country there. 
Those of you who have been to San Jose in Santa Clara county, California, 
know it is the greatest country in the world for fruit. Two years ago he had 
seven hundred and fifty Leghorns, and from each he realized over and above 
expenses two dollars per head. How did he do it? His businss training 
was good and he had an account of every detail and the cost of everything; 
care and good management did it. 

In another case a banker went to Colorado Springs eight years ago. He 
leased five acres and used two acres for poultry. He had nine hundred 
White Leghorns in the months of April, May and June. In 1905 he sold 
eleven hundred dollars’ worth of eggs, most of them at regular market price. 

What these men can do, others can do; not in the first year, but in two or 
three years. This same man adopted another plan since then. He keeps his 
pullets one year and sells them in the market. He does not keep a male on 
the place. He gets the eggs and is nothing out, only the feed, time, and at- 
tention to the stock. ; . 

Now this is a line of work that you or any one else can do and make a suc- 
cess. You can take anyone of these 132 varieties and, by careful selection, 
you can establish and maintain a flock that will pay you better and greater 
profits than anything you can invest in. There is money in the poultry 
business. We all know of the man who said he knew there was money in 
the poultry business, because he had put in five thousand dollars and never 
got a cent out of it. (Laughter.) 

-Question—What about crossing different kinds of standard poultry? 

Answer—There is nothing to cross-breeding, because you are apt to reduce 
your grade in breeding unless you give it more attention, and continually 
use only high quality breeding and laying stock to keep up the flock to a 
high standard. 

We don’t want to look at a poor chicken or a poor animal of any kind, 
and improvement can only come by careful selection from the best produced. 
People breeding poor stock to standard stock, by that method reduce the 
higher breed of stock. There is a lot of skill required in the rearing of 
chickens and breeding of chickens. 

Education for skill has a right to demand more time than a single day or 
week meeting. You must have that education for poultry raising. 

It belongs in our high schools, every one of which should have a small 
pen of chickens to offer experiments to pupils. I think the high school can 
afford one, and teach the pupils a little about poultry culture. Take a boy 
or a girl who has interest in this and get him or her to come to the summer 
school at the University for six or eight weeks. Suppose we can only get 
three or four from each school in the State interested in this work, in which 
we are giving instructions; you will be surprised at the results in the com- 
munity. 

I think this meeting has done some good, and you will appreciate the in- 
terest taken. At the University, as I said yesterday, the poultry men them- 
selves have not pushed it as they ought to. The University was, last year, a 
much larger school, and we are waiting for the people to take hold of it in 
the right way. 

You can get much information in bulletin form. You have only to say 
“Please send us all the information relating to poultry raising.” If you will 
write to different universities asking for the bulletins, you will get them and 
they will convey valuable information to you. The Rhode Island Station has 
made a specialty of that work. Any amount of information is in the bulle- 
tins, and they are for that purpose. They are public bulletins for you. 


ILLINOIS AND THE POULTRY INTEREST—WHAT OUGHT TO BE DONE. 


(Miss: Kate Maxey, Curran, Illinois.) 


Mr. CHAIRMAN, LADIES AND GENTLEMEN—The topic which I am asked to 
discuss is one of great importance to the people of Illinois, who are in- 
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terested in poultry—and who are not—either as a producer or consumer. For- 
merly the “poultry crank,” as our admiring friends please to call us, was 
supposed to be engaged in a very little business. Now the poultry industry 
is the biggest little business on earth. It has come to the front, not by a 
Slow and steady growth, but by leaps and bounds, and we are no longer 
pursued by the phantom that the business will be overdone. One of the 
most interesting facts is that one can begin to raise poultry on very small 
capital, with experience and equipment, and develop the business gradually, 
as the profits warrant. 

Poultry yields larger profits for time and money invested than any other 
undertaking, and conditions were never so favorable for success in the bus- 
iness as now, to those who understand its management and give it full time 
and attention. The prediction of unheard of prices for this winter have 
certainly been fulfilled, in fact, they have been almost prohibitive for people 
of moderate means and large families. 

The census of 1899 gives the total value of poultry products at that time as 
$281,178,035. In 1909 Secretary Wilson credits poultry products with value 
of $625,000,000. In ten years of time an increase of 222 per cent is shown. 
We are informed that the poultry business of this State last year was worth 
about $40,000,000. 

Illinois ranks second as to the value of her poultry products, only Iowa 
leading and Missouri being a dangerous rival. 

While the production is increasing rapidly, that the demand is keeping 
pace with the supply is evidenced by the great increase in the prices of 
poultry and eggs. It is a fact that both poultry and eggs are imported to 
this country. In a country the size of ours, the conditions of which are such 
that the industry is capable of indefinite expansion, the poultry man and 
the farmer should certainly be able to supply the demand. 

If any one doubts the importance of the poultry industry, let him study 
the question, observe the large business being done by railroad and express 
companies, the quantities of dressed poultry and eggs for sale in the mar- 
kets, the manufacturies of pharaphernalia incident to the poultry business. 
In addition to the sum actually realized from the sale of market poultry and 
eggs, there is an immense amount of money involved in other ways. It is 
estimated that the manufacturers of incubators and brooders do a two mil- 
lion dollar business annually. Large sums are spent for advertising for 
fancy breeding stock and high priced eggs for hatching. A large number of 
well attended shows are held each year at considerable expense. 

There are about sixty poultry publications in the United States; nine of 
the best of these are published in Illinois with an aggregate circulation of 
300,000, a larger circulation than the combined number published outside 
the State can boast. 

The people of Illinois are among the most progressive poultry keepers in 
this country. All over the State are many farmers raising pure bred stocks, 
yet whenever any of our young people wish to make a special study of 
poultry work, they are compelled to seek instruction in some other state, 
perhaps crowding out students who have the first right there as natives of 
that state. Because of the practical work which is necessary, if the student 
really learns the poultry business, the number of students is often limited, 
as many states are more or less hampered by inadequate equipment and lack 
of funds. 

There are now in the United States and Canada thirty-four states and 
provinces where some sort of investigation work is being done in poultry. 
There are sixty-five teaching poultry, and forty-two doing research work. 
Illinois stands almost alone in ignoring this branch of rural industry. 

A splendid work has been done in some states, while others have just made 
a good beginning. In 1907 there were 879, in 1908, 1,369, and in 1909, 2,985, 
making a total of 6,102 persons taking some sort of poultry work. A few 
states have so far been able to provide for only a short winter course from 
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two to twelve weeks, where the course is designed not to turn out finished 
poultry men in so short a time, but to give a glimpse into the possibilities 
of the poultry business, to start a foundation upon which to build a suc- 
cessful career. These courses are practical and a great many subjects are 
taught and some experimental work is included, the amount depending upon 
the length of the course. It is a significant fact that the majority of states 
which give a two, three or four-year course also include the short course. 
Many who can afford neither the time or money for even a year’s work can 
take advantage of the short courses, which are especially designed to help 
just such persons. Many colleges have complete courses where the student 
can specialize upon any part of the work he chooses. 

Some of the subjects taught in a first class poultry department are: Prin- 
ciples of breeding, mating for exhibition utility purposes, natural and arti- 
ficial incubation and brooding, general care, fattening and marketing, chem- 
istry of food, foods and feeding, poultry building, location, construction and 
arrangement, furnishings, sanitation, diseases and parasites. Generally the 
instructors in the poultry department lecture at farmers’ and poultry insti- 
tutes over the State. ‘They also carry on a large correspondence with poul- 
try people in the State, and give desired information to those who visit the 
station. Graduates of these departments are in great demand as managers 
of poultry farms and to take charge of poultry departments and experiment 
stations. The supply is limited. In a few states specific appropriations are 
made to carry on the instruction and investigation at the State university. 
In others the poultry department shares in appropriations for the College 
of Agriculture. 

One of the colleges which is doing very practical work for poultry is 
located at Guelph, Ontario. The question that Prof. Graham of that college 
has always before him is, “How can the farmers do better with poultry? 
How can they raise more and better poultry with increased profits?’ It is 
the only college, I believe, where all who take the agricultural work must 
take the poultry work. The station is visited each year by 30,000 to 35,000 
farmers. Ninety per cent of these farmers want to know about eggs and 
meat and only ten per cent are interested in fancy poultry. They have been 
raising chicks in corn fields and find they get better results at less cost than 
when grown on sod. They have experimented with crate fattened fowls and 
find that fifteen cents may be added to the market price of each fowl. They 
assert that an increase of one egg per hen in the province of Ontario would 
net $200,000.00 annually, with eggs at twenty cents per dozen. This sum 
would more than support the agricultural college. Connecticut is asking for 
$25,000 appropriation and expects no difficulty in getting it, as the poultry 
industry is very important in that state. 

Michigan writes: “It is the aim in all our poultry courses to make them 
as practical as possible, so that the student who takes them will be familiar 
with the problems which he will meet when working for himself or on the 
poultry farm.” They have sent out one or two bulletins among the farmers. 
Representatives of the college do judging work of poultry exhibits at fall 
fairs. 

Wisconsin will spend $6,000 for building this year and next. 

Iowa has a well equipped farm of twenty acres. They hope soon to have 
a poultry lecturer who will give his whole time to work of that sort. They 
hope for a large appropriation next year. 

Ohio has a bill now before the legislature asking for $10,000 to establish 
a poultry plant at the university. 

New York is asking the legislature for $90,000 for a poultry building. 
Later they will need $20,000 for equipment. They now have capacity for 
raising 5,000 chickens and wintering 1,500 head of poultry. Both gross and 
net income have steadily increased. The experiment station is doing splen- 
did work which has to do with different phases of constitution and vigor. 
The office work and correspondence is very heavy. They have interesting 
plans for further work. 
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Maine published the first poultry bulletin in 1887, 180 to date. All agri- 
cultural students must take a stated amount of poultry work. The poultry 
department has a complete up-to-date equipment, equal to any institution of 
its kind in the country. The experimental department is largely under the 
control of the federal department. 

Pennsylvania College of Agriculture conducts a school of correspondence 
in thirty-two subjects, one of which is poultry husbandry. A certificate is 
issued to all who pass satisfactory examinations and pay a small fee. 

Indiana is just starting poultry work. They receive $5,000 per annum. 

Minnesota has $5,000 for 1909 and $2,500 for 1910-1911. They held a poul- 
try institution in connection with the state show this year. 

Massachusetts has been doing experimental work for fifteen years. The 
first poultry instruction will be given this year—a four weeks’ course. 

Missouri has no poultry course, but hopes to establish one within the | 
next two years. They held a three weeks’ course this year. The state re- 
cently received a $10,000 appropriation, this money to be in charge of a 
State Poultry Board. The secretary of this board devotes his whole time 
to the work and is paid $1,200 per annum. The Missouri State show held 
recently is said to have been the largest and best managed show held in 
the United States. 

Colorado has $5,000 with which to establish a poultry department, and 
is slowly making a start. They are doing effective work in institutes and 
short courses. They believe that Colorado possesses many advantages to 
poultry keepers, as they have unlimited market and are encouraging in- 
quiries both in and out of the state to consider their advantages. 

A few years ago the sum of $25 was appropriated to start the poultry work 
at the Kansas college. The department has grown each year since. In 
February, 1908, a two years’ laying contest was ended, in which were com- 
pared all the different varieties. The data as to cost and ways of feeding 
is valuable. The instruction has been given in a general way only, the main 
idea being to stimulate the raising of poultry as a side issue on the farm 
and to teach the students how to handle some of the simple problems of the 
business. The seniors study every phase of poultry husbandry, and are given 
practical work besides, just as far as the limited means will permit. 

Rhode Island is doing valuable work in the study of diseases, especially 
of black head in turkeys. The records of the American Poultry Association 
tell us that for one dollar spent for instruction and investigation in poultry 
in the United States there are seven dollars spent in horticulture, and six 
dollars spent in dairy work. 

From the government reports we find that the income from poultry, as 
compared with horticulture, as at the ratio of 10 to 13, while that between 
the poultry and dairy is 10 to 17. We find that for $1.00 expended in Illinois 
for dairy work, $456 is produced by the State; for horticulture, $1.00 ex- 
pended for instruction and experiment, $435 produced by the State; for poul- 
try no money expended for either, $40,000,000 produced by the State. The 
legislature appropriates $1,000 annually to the State Poultry Association. 
That Association is working for a 5,000 bird exhibit and for 5,000 people at- 
tendance for 1911. The plan for a State Poultry Board, one member from 
each congressional district to be appointed by the Governor, these members 
to look after the interest of the show in their own district. It is also pro- 
posed to have a poultry institute in connection with the next show. 


SOME RESULTS OF RECENT INVESTIGATIONS IN POULTRY HUS- 
BANDRY. 


(By James E. Rice, Professor of Poultry Husbandry, New York State College 
of Agriculture at Cornell University, Ithaca, N. Y., before the Poultry 
Sectional Meeting of the Illinois Farmers’ Institute at Edwardsville, IIl., 
February 24, 1910.) 


FRIENDS AND FELLOW-POULTRYMEN—In the time which remains before I am 
obliged to catch my train it will be impossible for me to cover the field which 
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the importance of this subject ordinarily would demand. I will, therefore, 
show only the more important slides and make a brief statement explaining 
the nature of the problem and its direct application to our needs as poultry- 
men. 

First, we will take up a consideration of some of the points in successful 
egg production. The first has to do with the physical condition of the fowl 
as influencing the production of eggs. It is necessary for us to study the 
condition of the hen as well as the composition of the ration. Experienced 
poultrymen have long known that the best feeders are close observers of the 


way their fowls act and eat, which has led us to make some careful observa- 
tions to learn the physical condition of the fowl best suited to egg produc- 
tion. What I shall say may surprise you, but I leave it with you to verify my 
observations for yourselves, and draw your own conclusions. It has become 
more and more apparent, as we have observed fowls when they have been 
doing their best laying, that they are heavy feeders and that they must have 
all they can eat, digest and assimilate if they are to continue to give us 
their best production. The old question therefore arises if we give hens all 
they want to eat of the right kind of food, will they not become too fat? Our 
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observations indicate that we have been inclined to place too much emphasis 
on the danger of fowls becoming too fat. s‘his was especially emphasized a 
number of years ago when killing a very fat hen. We found this hen to be 
so exceedingly fat that she apparently was almost in a conditien of fatty de- 
generation. The particular fowl in question is shown in figures 55 and 56 
alive and dressed. When this fowl was opened she was found to be in per- 
fect laying condition with an egg hard shelled and ready to be laid and any 
quantity of yolks in advanced stages of development. Since then I have seen 
many similar instances. On one occasion, when we were killing a large num- 
ber of fowls, the fact that the hens that were found to be laying at the 
time they were killed were the fattest hens, led us to make a careful study 
of this question, with the result that we found that almost without exception 
the hens that were laying were the fattest and the hens that were not lay- 
ing were the leanest. In fact, in no instances did we find that a lean hen 
was laying at the time she was killed. Figure 57 shows the three fattest 
hens and the three leanest hens side by side. Under each of these hens 
are placed the liver, gizzard and egg organs. In the three fattest hens eggs 
were fully formed with hard shells. In the three leanest hens the egg organs 
were dormant and under the most favorable conditions could not have laid 
for a number of weeks. 

In Fig. 58 we are able to get a possible reason why hens have surplus 
fat in their bodies if they are to lay. It shows the egg organs of a fowl con- 
sisting of the ovary, where the yolk of the egg is developed, and the oviduct 
where the white is deposited, the shell membrane is laid on and the shell 
is made. The fact that the first part of the egg to be made is the yolk and 
that the yolk consists of more than half fat, would lead us to assume that the 
hen cannot make the first part of her egg unless she has surplus fat in her 
body. The fact that fat is energy and that only the hen that is in such 
physical condition that her bodily wants, so far as fat is concerned, have 
been supplied and she therefore, has surplus energy to store up against a 
time of need, would indicate that she is then in her best laying condition. 
Moreover, we have the best of evidence for believing that the fat in the yolk 
may be utilized by a fowl to supply the needs of the body, if, for any reason, 
should be withheld, so that she would have need for this material to 
supply heat and energy. In other words, that hens in full laying condition 
may cease to lay and have the fat in the yolk re-absorbed into the body if 
they become poor and need the fat. 

We can get abundant verification of the reasonableness of the assumption 
that a hen in the best laying condition carries considerable surplus fat in 
her body in our observation of other domestic animals. It a well-known 
principle in animal breeding that a condition of pregnancy is accompanied 
by a storing up of fat in order to meet the demands of nature in nourishing 
the offspring. In a very natural sense the hen, in her laying condition, may 
be compared to the pregnant mammal. 

A more positive proof, however, that the best laying condition carries with 
it a condition of fatness, is found in the correlation in the weight of the 
fowl and her product. We have made a large number of observations in 
which we have found that fowls increase their consumption of food for a 
number of days before they begin to lay; that they increase their weight 
very soon after they increase the consumption of food and that they lay the 
best when they have reached their maximum weight; that they decline in 
weight as they decline in production. In other words, appetite is directly 
dependent upon production. 

How we must feed our fowls in order that they may have surplus fat in 
their bodies to lay well without becoming too fat and break down with fatty 
degeneration, is an exceedingly difficult problem to solve. This is primarily 
true because fowls must be fed in flocks instead of individually. We must, 
therefore, take our chances on some fowls becoming too lazy and fat in order 
that the others may have enough food to meet their bodily requirements for 
the best production. This means careful grading of the flocks from time to 
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time to weed out the overfat hens though they may, at the time, be lay- 
ing, and that we give all of the fowls, each day, all that they can possibly 
eat of the right kinds of food and at least once a day become hungry, as an. 
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indication that they have made good use of the food which has been given 
them. Plenty of exercise tends to keep the body strong and healthy. Hence, 
fowls should be encouraged to work as much as possible in a deep litter of 
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straw in the open air during the winter and have as wide a range as possible 
during the summer. As between the two dangers, it is better for us to take 
our chances on the fowls getting too fat, than it is in restricting the amount 
of food to keep them hungry to avoid overfatness. If fowls are active and 
are hungry once each day, the danger of overfatness is not great. 

A problem which has caused considerable discussion among poultrymen 
and about which there is a good deal of difference of opinion at the present 
time, is in regard to the wisdom of undertaking to force fowls to molt earlier 
in the season than they ordinarily would be expected to do. In order to 
throw some light on this problem we carried out a series of experiments 
with six flocks of fowls aggregating about 240 individuals of different ages. 
In one experiment one-year-olds were used; in another two-year-olds and in 
another three-year-old fowls. All were White Leghorns. All were fed es- 
sentially the same rations and were kept, for the most part, under similar 
conditions. About one-half of the fowls of each of the three ages were fed: 
during the entire year as well as possible for egg production without regard 
to the molt. The other half (about 120 fowls) were given restricted rations 
for about four weeks; that is to say, while they were fed the same kind of 
food as the other fowls in the experiment, the amount which was given was 
reduced for about four weeks to about one-third to one-half of the usual ra- 
tions. By this means egg production almost ceased and the fowls averaged 
to lose about one-half a pound apiece in weight. After the starvation period 
they were fed liberally on the same rations and careful observations were © 
taken each week of each fowl] in order to determine the progress of the molt. 
For this purpose each of the six flocks of fowls was dipped in a different col- 
ored diamond dye. By this means the old feathers and the new could be 
distinguished. It was found that while the starvation process slightly has- 
tened the molt, the fowls did not recover materially sooner from it and did 
not lay as well during the remainder of the year. It was found that the 120 
hens that were starved paid a profit of 25 per cent less than those that were 
well fed during the molting season. , 

Figures 59 and 60 show the method of dipping the fowls in the diamond 
dyes and hen No. 61 in a molting condition. This hen was the best of all 
the trap nested hens in the experiment. She is alluded to here because of 
the fact that she molted so late. The molt did not uccur until the 28th day 
of November, at which time this photograph was taken. She laid 213 eggs 
in the preceding nine months. Apparently the reason that she did not molt 
was because she continued to lay during the season when hens usually molt. 
A careful inspection of the records showed that, as a rule, the hens that 
molted latest were the best producers. This was simply because of the fact 
that they had-an inherited tendency to lay, which postponed: their molting 
period. If hen No. 61 had been in one of the flocks that were starved, she 
probably would have ceased to lay at that time and we would have failed to 
observe the principle that the best hens molted last. It is interesting to ob- 
serve that in no instance did a hen continue to lay and molt at the same 
time. A number of hens began to molt before they ceased to lay and others 
might begin to lay before they completed their molt. Asa rule, it took about 
90 days from the time the fowl began to shed until she had grown all her 
new feathers. 

The lesson which we gain from the above experiment would lead us to be- 
lieve that it is wise for us to feed hens as well as we can during the entire 
year and especially to see that they are supplied, during the molting season, 
with an abundance of protein feed rich in nitrogen to grow feathers. At 
this time, particularly, meat, clover, oil meal, etc., should be fed. It leads 
us to the very practical conclusion also that it is mightly good business to 
let a hen lay when she wants to and not undertake to stop egg production 
and then taking our chances on starting it again later in the season when 
conditions are all unfavorable. 

We are also led to save, rather than kill, the hens that molt last and 
who also show that they have good constitutional vigor. They are likely to 
be our best producers. Because they have continued to molt late is the best 
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evidence that they probably will rest for several months during the winter, 
which will make them all the more valuable for breeders during the follow- 
ing spring. 

Without doubt the most important factor in successful poultry farming is 
to improve and to maintain strong constitutional vigor in a flock. The ten- 
dency of modern, intensive poultry farming has been to reduce the natural 
vitality of the race of the domestic fowl and to shorten its life. A large 
number of factors have contributed to this result. Among these are the close 
confinement of the fowl on limited areas during the summer and in small 


close pens during the winter, together with heavy feeding on concentrated 
rich foods with the hope of stimulating egg production. In our endeavor to 
keep fowls comfortable during cold weather they have been so closely con- 
fined in vitiated, sultry air that they have suffered more from breathing im- 
pure air than they have suffered from the cold or frosted combs. The keep- 
ing of fowls in large flocks has frequently caused the attendant to overlook 
some that are weak, which because of their being jostled by the strong, 
have become weaker. These perhaps have survived until the breeding season 
when, as is the custom on many farms, there has been no careful selection 
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of the breeding stock. As a result eggs from this weak stock have been used 
for hatching because if they lay at all, it will be during the most favorable 
months of the year, March, April and May, when the hatching and rearing 
is done. In many instances sufficient care has not been taken to kill weak 
chickens at the time of hatching or later, which has, in some instances had 
a tendency to increase the mortality of the laying flock. Whatever the cause 
of low vitality, the fact remains that in many flocks fowls differ in their ro- 
bustness and their ability to stand up under heavy feeding. This is true 
not only of certain strains or families, but of certain individuals within a 
common strain or family. So true is this that it is becoming more impor- 
tant to know the native vigor of the flock or of individuals within the flock, 
than to know the name of the variety. 

It is, therefore, pertinent for us to inquire whether or not we can recog- 
nize constitutional vigor from weakness when we see it, either in a chicken or 
in a mature fowl. If so, how can we detect it and eliminate it from our 
flocks. We have been making a number of experiments at the Cornell Station 
to determine this point. We are perfectly certain that there are physical 
differences, which, if any one will study fowls of high and low vitality, they 
can quickly detect. 

Figures 61, 62, 63, 64, 65, 66 and 67 show various types of fowls. They 
are both strong and weak types and show clearly, by their shape and atti- 
tude, their relative constitutional vigor. Generally, it may be said that a 
fowl that is of the narrow, slender body is of weaker vitality than a fowl 
of the same variety and age that has a short, thick, stocky body. The head 
should be short and broad witha well-curved, heavy beak, with large, bright- 
red appendage and with a clear, round, bright eye that stands out full and 
prominent. The drooping eyelid and dull sunken eye, the long, flat beak 
and crow head, the small, pale comb, indicate low vitality. The legs should 
be set wide apart in order to give body room to carry the digestive tract and 
to furnish the machinery for heavy digestion and large production. The 
lustre of the plumage, as well as the quantity of feathers and rapidity of 
feathering indicate constitutional vigor when the rule is applied to chickens 
of the same age and variety. A short, heavy shank is one of the most ap- 
parent features of a strong body and good digestion. The way the fowl crows 
and sings or cackles, depending upon the sex, indicates it has good health, 
as does also the way it eats. Fowls that get off the perches first in the 
morning and go to roost the last at night, generally have the strongest con- 
stitutions and are in the best laying condition, because their actions indicate 
that they are hungry and hence possess good health. 

Selections should always be made of the breeding stock in the fall of the 
year, at which time only the best fowls of the strongest constitution are 
likely to be laying. It is found, also, that these fowls are the most prolific. 
A careful study of trap nested hens indicates that the poorest hens lay only 
during the most favorable season, while the best producers not only lay as 
well or better during this season, but they also lay during the unfavorable 
time of the year—the fall and winter. A person who will select his breeders 
on a basis of constitutional vigor during the fall and continue to eliminate 
will find it possible to increase the number of eggs laid per fowl and 
vastly reduce the mortality in the flock. Mere selection of constitution- 
ally strong fowls, however, will not insure success. We must at the same 
time, eliminate the other conditions which tend to lower the vitality. 

The following table gives the results of the first year experiments in 
comparing fowls of high and low vitality. It will be seen in the right hand ~ 
column what the gain or loss is between the three strong flocks and the three 
weak flocks. Pens 78 and 79 compare high and low vitality chickens selected 
when young... Pens 76 and 75 were selected in the fall when placed in winter 
quarters. The same is true of pens 8 and 10. 
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The fact that the importance of grit is not wholly appreciated is indicated 
-in the results which we have secured in a number of experiments which we 
have tried in order to determine its value. Five separate experiments have 
been carried on along this line, the net results of which are that grit is nec- 
_ essary not only to furnish lime to make the egg shell, but also to serve as a 
grinding or crushing agent. Where fowls were fed on Mico Cubical Grit for 
eleven months, without oyster shells or bone or lime in any other form than 
in the grain rations which were fed, the hens ate practically all of their eggs 
from the very first ones that they laid as pullets. During this time they 
were in poor physical condition and apparently laid only a few eggs, which 
were inclined to be soft shelled. The total loss on these fowls during the 
eleven months of the experiment was over 70 cents per hen, without consider- 
ing the labor. Six of these hens were removed at the close of the experi- 
ment and were fed, for several months, on the same kind of grit and same 
rations, with the exception that bone and oyster shell were given. As a re- 
sult, the hens ceased to eat their eggs, improved in health and were in ex- 
cellent laying condition when they were killed, as indicated in Figure 68. 
‘ Figure 69 shows the hens eating eggs before they had been fed oyster shell. 
In another experiment one flock of hens was fed Mico Spar Cubical Grit and 
oyster shell while another flock of the same variety was fed the same 
materials in the form of a fine powder. In each instance, therefore, the fowls 
had a similar mineral supply but one flock had natural material and the 
other did not. There was a very decided gain in egg production in case of 
the flock that had the material with which to grind their feed, indicating 
very clearly that fowls need not only mineral matter but also some hard 
crushing agent with which to reduce the food in the gizzard. 

Time will only permit one or two more slides. These will have to do with 
some experimental work which our Professor Rogers has been carrying on 
in the feeding of color pigments to determine changes which take place in 
the growth of fowls, and especially the development of the egg. Figure 70 
shows the yolk of the egg that has been cut in two. You will notice the con- 
eentric rings of different colors, the yellow and red rings alternating. The 
fowl that laid this egg had been fed a red aniline dye every four days. This 
dye is known as Sudan III. It was brought to our attention by Dr. Oscar 
Riddle of Chicago University, who used it in some of his feeding experi- 
ments with hens. It has the peculiar quality of coloring the fat that 
a fowl suggests while this pigment is in the body, but does not color the 
- fat that had been assimilated before the red pigment was fed. Hence, by 
feeding Sudan III at different intervals, one can tell by the red rings and 
the yellow rings of fat what has taken place in the time intervening between 
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the feedings. Figure 71 shows a chicken that was hatched from an egg that 
had been laid by a hen fed Sudan III. The pink colored fat in the body of 
the chick indicates that the colored fat of the yolk had been transmitted 
over into the body fat of the chicken. This gives us a fine illustration of 
the fact that a chicken may be born fat or lean, depending upon the material 
within the egg and the method of incubation, which enable the chicken to 
grow normally within the egg. 

Figure 72 is the last slide. It shows a picture of the instructors and in- 
vestigators in poultry husbandry in the United States and Canada who as- 
sembled two years ago at Ithaca, N. Y., and organized for more effective work. 
This will impress you with the fact that poultry husbandry, at last, is as- 
suming the importance of a profession. It has always been a large and im- 
portant industry. It is now becoming a systematized organized industry 
worthy of the thought and attention of thinking men and women. 

With the hope that some of the points which I have endeavored to bring 
out in the short space of time which we have had for this lantern slide lec- 
ture will be sufficient to convince you of the importance of having a poultry 
department established in connection with your agricultural college and ex- 
periment station, where not only these but many other problems may be 
investigated, and with the wish and hope that you and other wide awake 
poultrymen in this great State of Illinois, will rise to the emergency and 
organize yourselves into a strong local association which may be welded to- . 
gether in a strong Illinois State Branch of the American Poultry Association 
so that you may work as a unit for the better development of poultry hus- 
bandry in the State, I bid you good-bye and hope to have the pleasure of 
some day meeting with you again. 


IS THERE A PLACE FOR INSTRUCTION IN POULTRY HUSBANDRY IN 
THE PUBLIC SCHOOLS. - 


(Prof. D. O. Barto.) 


Mr. CHAIRMAN, LADIES AND GENTLEMEN: A problem that the College of 
Agriculture of our State University has been working upon for some time 
is to determine what work in agriculture is best suited to the conditions of 
public school teaching and can be made of greatest service to the commu- 
nities where it is introduced. 

Up to the present year the agricultural work that has been planned for - 
the schools to undertake has dealt almost exclusively with studies of soils 
and crops. This is important and valuable work and many of our schools 
are now teaching these subjects very successfully and the university has rec- 
ognized the educational value of these studies and offers credit for them as 
entrance preparatory work on the same basis as is given for any other school 
work. 

But raising and feeding and breeding animals for food and clothine and 
other service is one of the most important fields of agriculture and certainly 
one in which there is as great need of the knowledge and use of the princi- 
ples of science and of careful training in proper methods as is found in any 
line of agricultural work. 

Moreover, animal life has especial interest and attraction for most young | 
people, and presents so many sides for valuable scientific study and observa- 
tion that there has seemed to be strong claims for adding courses in animal. 
studies to the agricultural work in the public schools. 

The principal obstacle that has stood in the way of doing this has been 
the difficulty of providing schools with proper material for the work and 
arranging for taking care of it both during the school year and the long va- 
cation. In some communities it is possible to do considerable of this work, 
making use of the farm animals owned in the immediate vicinity, but even 
in the most favorable situations this has serious limitations. For satisfactory 
work in teaching and investigation the school needs to own and control its 
material, and this is obviously out of the question with most schools in the 
case of the larger farm animals, such as horses and cattle, or even with sheep 
and hogs. 
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However, it was my good fortune several years ago to become interested in 
raising and breeding poultry and that interest has remained and grown witk 
me ever since. I had always cared for farm animals more than for any other 
kind of work, and my pleasantest boyhood associations on the farm are con- 
nected with handling and raising horses and sheep. When I took up the 
work of poultry culture I found there was-quite as much opportunity for 
developing enthusiasm and scientific interest with this branch of animal in- 
dustry as in the management of other kinds of stock and that there were 
some decided advantages in the work with chickens. 

Poultry products are staple articles of food. Every house is directly in- 
terested in the quality and cost of these products. There is no other-article: 
of food that so many families may produce for themselves at their own 
home, and there is scarcely any other food produced whose value and quality 
so largely depend upon freshness, soundness and cleanliness of food used in 
producing it and healthfulness of the stock from which it is obtained. 

For educational purposes poultry work possesses great advantages because 
it is work that is continuous throughout the year, presenting different 
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phases and problems with each season. It is also work in which results may 
be obtained in a few months’ time and sufficiently large numbers may be 
handled to make experiments of some definite value. Moreover, none of the 
necessary work in connection with it is too difficult or too expensive for 
young people or women to undertake, and whatever experiments arouse in- 
terest in the school may be repeated in many homes of the pupils, thus giving 
greater meaning and usefulness to the work of the school by securing the 
sympathy and cooperation of the parents. 

In the Academy, a department of the University in which several hundred 
boys and girls of high school grade are completing their preparation for 
entering colleges, last year, for the first time, courses in secondary school 
agriculture were given and this gave an opportunity to put the test to some 
theories as to what this work ought to be and how it could be best handled 
in these grades. 

The introduction of a course in poultry was not considered until August, 
1909, and no provision had been made for appropriating funds to purchase 
the material needed and maintain it during the year. However, a few hun- 
dred dollars were generally squeezed out of funds intended for the running 
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expenses of the Agricultural Extension Department and this sum enabled us 
to make a very modest beginning in work with poultry at the University of 
Illinois. 

So much in explanation of why this work has been started and of the nec- 
essary limitations under which it has had to support itself and do its work 
this year. 

First, we secured from the Agronomy Department of the Agricultural Col- 
lege the use of a strip of land sixteen rods long and four rods wide, lying 
just west of the Forestry. Fortunately my own residence was almost ad- 
joining it, making it easy for me to give close supervision and to supply 
‘ some things that were necessary in carrying on the work which our meagre 
funds would not allow us to buy this year. 

Kight yards measuring two by four rods were fenced off and in each yard 
a portable house eight feet square was built. As we had no place for storing 
feed it was necessary to use one of these houses for that purpose, so only 
seven houses were available for housing poultry. 

I wanted to stock these yards with first-class birds of several of the most 
popular and important breeds of chickens, but my funds would not allow 
me to offer prices that very high grade stock commands in the market. Two 
dollars a bird was my limit and that is what I paid for every chicken I 
bought. 

However, I went to prominent breeders of pure-bred fowls and presented 
the case to them, asking them to be as generous and public-spirited as they 
could and saying that I believed it would be to their interests also to have 
representative birds of their breeding in the University poultry yards. Sev- 
eral of them saw it in that light and sent birds that would have sold wun- 
doubtedly to private purchasers for a higher price than I was able to offer 
for them, but in most of the yards the fowls are not of as high grade as we 
ought to keep for such purposes as we use them for and especially when they 
are in so conspicuous a place. 

I hope it may be possible to secure for our pens next year breeding Stock 
of better quality and more representative types.: 

The breeds used for the work this year are Barred Plymouth Rocks, White 
Wyandotts, Rhode Island Reds, Light Brahmas and White Leghorns. This 
selection gave us the three most important types of chickens, viz., the Ameri- 
can or General Purpose, the Meat type and the Egg type. 

The houses, though small in order to be portable as is desirable for high 
school use generally, were well built, modern and up-to-date in construction. 
They are of the style used by the poultry department at Cornell University 
for their colony houses and have proved very satisfactory this winter. They 
are all open-front houses and have demonstrated to those who have been 
watching the working of our little poultry plant that this feature of housing 
fowls is successful. 

We have fed only dry feeds. A mixture of wheat, cracked corn and 
sprouted oats in about equal quantities is thrown into the litter morning and 
afternoon. Each hen receives a small handful at each feeding, about two 
ounces, and in addition a hopper hanging on the wall in each nouse is kept 
supplied with a dry mash of wheat bran, middlings, corn and oais, chop and 
beef scraps. The first three materials are mixed in equal cuantities and 
about 10 per cent of the mixture is dried beef scrap put up by the packing 
houses. 

Many people have shown much interest in the system of feeding because 
the results in the production of eggs have been good during every month from 
the beginning in October. Some of the hens have given better results than 
the others under the same treatment. Thus far the Rhode Island Reds and 
the Plymouth Rocks, both being pens of year-old hens, have shown finest re- 
sults, and the White Leghorn pullets have kept in the rear. This does not 
necessarily show. a superiority of one breed over the other, but is probably 
due to the fact that we were more fortunate in getting better laying strains 
from some breeds than for others. It is due to the Rhode Island Reds to 
say that they have won the admiration of every student and visitor who 
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has been watching their work not only by their uniformly good egg record, 
but also by the perfectness of the eggs and the appearance of vigor and 
hardiness of every individual in the flock. 

Because of the wide-spread interest in the claims made by the Philo Sys- 
tem of keeping poultry and raising little chickens my students have been 
busy on Saturdays and holidays building Philo colony coops and brooder 
coops in order to test the merits of its new method of poultry culture by the 
side of the older-fashioned ways of doing the work. Our material is neces- 
sarily cheap and crude, the tools are few and simple and the workmanship 
rather unfinished in most cases, but there is an abundance of enthusiasm 
and faith in the importance of the work, and these are the factors of real 
value. The work is done in my furnace cellar where it is warm and we have 
electric lights. 

The Reliable Incubator Company of Quincy, IIll., has generously presented 
us with a 200-egg-size incubator and a brooder for our use, and M. M. John- 
son of Clay Center, Neb., has also sent us an Old Trusty incubator that has 
a capacity of 100 eggs. In addition the Prairie State Incubator Company 
make us an. offer of a reduction of 50 per cent on their incubators and brood- 
ers which we shall probably avail ourselves of in order that we may have a 
fairly complete little equipment for our work in poultry in the Academy. 
The incubators will be installed in a room in my basement which will be 
fairly convenient for class purposes. 

The sale of fresh eggs to University people and other neighbors at the high- 
est market price (forty cents a dozen now) is bringing in a nice sum each 
month which pays. for the feed and assistance and is making peop ap- 
preciate the value of the poultry industry. 

The work of raising and hatching little chicks will soon begin id the 
class will be busier than ever. 

Nearly every poultry journal comes to our reading table and the pupils are 
gathering a large amount of poultry literature in bulletin form. Besides the 
students from the Academy there are a number of special students in agri- 
culture from the Agricultural College who are taking the poultry work in 
the course. 

I have made this a much longer story than I had planned. What I have 
wanted to do is to show that instruction in poultry is work well adapted to 
high school conditions, that it need not be difficult or expensive to handle 
and that it can be made very popular and interesting both with pupils and 
their parents. I believe every poultryman will see that it is a movement 
which he can and ought to help promote. 


LARGE PROFIT IN POULTRY BUSINESS. 
(Miss Kate Maxcy). 


Mr. CHAIRMAN, LADIES AND GENTLEMEN: I was a little afraid that there 
wouldn’t be anything left for me to say but, will say some of the important 
things over again to make them more emphatic. 

This is a topic in which I am greatly interested, although it is one that is 
not given the attention that it rightfully demands. It is a branch of work, 
however, when properly handled, I may say when it is intelligently handled, 
that will yield, from a view point of dollars and cents, larger returns than 
some other branches the farmer takes’ up and pays more attention to; in 
other words, I claim that the same amount of attention and intelligent effort 
expended in the poultry business will yield larger returns thao many of 
those within my hearing have any conception of. 

The value of the production each year runs away up in the millions. 

There are many of the states that give short courses lasting from two to 
twelve weeks, and anyone that has the time to attend will find much to be 
learned there to their advantage. Also, there are complete courses... The 
instructors in these poultry departments do a good deal of circular work, 
sending out literature throughout the State. I don’t know whether Prof. 
Rice touched on that or not, but the fact is that thousands of pamphlets each 
month are sent out, each taking up some important branch of this work, and 
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by filing these pamphlets as they are received from month to month, in a 
very short time you will have accumulated a very instructive poultry library, . 
touching on almost every feature of the business and giving hints and sug- 
gestions that are invaluable to those engaged in that line of endeavor. 

I understand that there is a movement on foot to increase the appropria- 
tion for this literature work, and heard the other day that Governor Deneen 
was much in favor of this and that it had his support, which is very en-- 
couraging to us. 

One of the Be cothnae which has been the subject of many very eloquent 
addresses is “How to raise more and better poultry.” That is a very broad 
subject and time prevents my going into it in detail. Much has been done 
in this country looking toward the raising of more poultry with the present 
facilities, and experimental work is being pushed forward every day how to 
raise better poultry. Canada has done valuable work in this line. 

In Michigan it has been and is the aim to make all the courses just as 
practical as possible and get right down to the more important every day: 
practices and apply them in such a way as to get the very best results in 
the most economical way before those in this line of endeavor. 

Other states are taking a step forward in this industry. Ohio has a bill 
asking for $10,000 to be appropriated for experimental work, and as Prof. 
Rice told you, we are waiting for the $20,000 which this State will, I hope, 
appropriate. 

Some of the other states are a little more up-to-date. Pennsylvania, for 
instance, has a correspondence course in poultry, which consists of nine 
lessons, and a small fee is charged, barely enough to defray the expense of 
carrying on the work, 

Indiana has just received $5,000 for this work; Massachusetts has just 
been enjoying an appropriation for the past fifteen years. Missouri as yet 
has no course in her university, but I understand that state also is to take 
a keener interest in poultry matters and I may add that although the uni- 
versity of that state does not go into this subject, yet the Missouri State Fair 
held this last year was said to be the best of any show held. Colorado has 
$5,000 to support a department of poultry husbandry. They are doing very 
good work in Kansas. The data which we collected from that state is val- 
uable. I am sorry to say that Rhode Island has not done very valuable 
work, but California, Idaho and Oregon have made great advances in the 
poultry affairs of their respective states. 

The State of Illinois produced about $40,000,000 worth of poultry in the 
_last year and it does seem that an appropriation commensurate with the 
output should be allowed .by the State Legislature for such work as we find 
it necessary to carry on. At our last State show there were nearly 5,000 
people in attendance. It shows the great interest being taken in this work. 
There is a plan on foot for a State Board, to consist of one representative 
from each section, to handle the vast amount of business done. 

In reply to the question “What ought to be done?” there is very little that 
can be done without the requisite money and the legislature ought to appro- 
priate a sufficient sum to create a department of poultry husbandry. There 
should be a sufficient appropriation to encourage much more experimental 
work. A great many of the results reached are due to the efforts of other 
states. Will Illinois be able to do as much as some of the other states? 

Of course it takes time to produce these results. We want now a depart- 
ment where our people can take up anything in the experimentai work which 
seems necessary to the management of poultry farms, just like experimental 
work is done in matters of horticulture, bee-keeping and gardening. We 
want a department in charge of competent instructors to whom we can apply 
when we are in need of information on any particular point concerning which 
there is doubt. When our chickens are dying from some unknown cause, we 
ought to be able to call on some State department that has studied the 
various diseases pertaining to chickens, so that we can shut off this loss. 
Also, we want to know about the best and cheapest foods for poultry; we. 
want to know the best way to handle poultry as a time saver, a saving of 
money and labor. 
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Poultry is one of the branches of agriculture and we should know more 
about it, and now let me impress upon you the thought that we should all 
of us-earnestly strive to have an appropriation made by the State consistent 
with the magnitude of this branch of our work. We need an appropriation 
and we should take it up individually or through a committee which should 
be appointed to interest the law makers of the State in seeing that we get it. 

Let us adopt the advertising plan and send letters to very legislator who 
doesn’t know as much about poultry associations and poultry work as he 
ought to. Let us take a stand in this matter for the good of the department 
of the State University and let us be in doubt no longer. The appropriation 
will surely be effective of the best results. 

The Chairman—I believe that this matter could be well treated in an 
educational way in Illinois and the appropriation that is sought will surely 
come. Do you realize what that great show in Springfield means, its far- 
reaching effect? What is the amount annually appropriated for that? 

Prof. Heimlich—About $2,000 a year for the State show. 

- The Chairman—There is a wonderful amount of money spent in the State 
of Illinois every year on this department and it is well spent. 

There are bulletins issued from the State and also there are bulletins issued 
by the agricultural department at Washington and a postal card saying 
“Please send me all Farmers’ bulletins relating to poultry raising” will bring 
you many instructive and valuable hints, suggestions, new methods of han- 
dling, proper care of poultry, comparisons of the experimental work done 
and in fact information of untold value to poultry raisers. Then if you write 
to the different universities you will get the benefit of the work done in 
the different states. Miss Maxcy has given you a few suggestions as to what 
some of the states are doing and in addition to those named by her I might 
suggest that Kentucky and Maryland have done much in this line. There 
is any amount of this information which is free for the asking. It is simply 
a matter of obtaining bulletins which are at your disposal. 

Prof. Heimlich—I was spoken to by the chairman to say something of the 
present day of the State Poultry Association. You are all familiar with 
the present plans of the present association and if we successfully carry one- 
half our present hopes we will have succeeded beyond all the other states that 
I know anything about. . 

There is, among other of our plans, a movement to get a representative 
from every county, every district, and the privilege we accord each exhibitor, 
whether successful or not of finding out why his fowls didn’t win or why 
they are more defective than others, so they may take advantage of that dur- 
ing the year ensuing so that by the next State exhibit they will have learned 
something and it will be an educational advantage to have everybody work 
in closer harmony. Education is what we must have. Our exhibits must be 
educational. Distribute throughout the country valuable information, let 
the people know what we have found by hard work, by the expenditure of 
money; on the other hand, we can learn from others what they have done. 
Much has been said about the appropriation. We should interest the law 
makers so as to get our appropriation. Education is what we want and I 
shall devote this summer to teaching right along the lines most practical, 
and I believe I can succeed, in a measure at least, in furthing the aducational 
work in these matters. 

Miss Maxcy—There was one thing I was going to speak about. They are 
planning this year to hold another show. Last year 200 members were there. 
I am referring now to the shows in smaller districts. Our own county is 
organizing and other counties are organizing. Make it county-wide and we 
will have it State wide. 

Chairman—I will just add this word on what may be done in school. 
I had a letter from a little boy of 13 years of age: “A teacher of my school 
said that if I wrote to you for information you would write to me. Father 
has built me a $300 concrete house for poultry and has helped me in buying 
three different breeds of fowls. I drive three and one-half miles to school and 
I do my poultry work during the morning hours. It will be because of the 
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PRELIMINARY REPORT OF THE MORE IM- 
PORTANT INSECTS OF THE TRUCK 
GARDENS OF ILLINOIS. 


(By J. J. Davis, Assistant Entomologist for Northern Illinois.) 


Introductory Note—The following paper on the more important insects of the 
truck-farm and vegetable garden was prepared by Mr. John J. Davis while he 
was in the service, of the State Entomologist’s office as assistant for northern 
Illinois. It was planned as an article for the Entomologist’s report, but is pub- 
lished in the report of the State Farmers’ Institute as a means of giving it earlier 
and wider circulation among those most immediately interested in its contents. 
Besides the main results of Mr. Davis’ work on this subject for three and a half 
years, while stationed at Chicago, it contains an abstract of the contents of pub- 
lished papers on its topic. 


STEPHEN A. ForBES, State Hntomologist. 
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Vegetable gardening is now one of the most important of the various agri- 

cultural interests of Illinois. According to the census of 1900 there were 
256,213 acres in vegetables in Illinois in 1899, and the value of the products 
amounted to $10,346,797.00, this being the fourth largest valuation of such 
products for all the states.. The average valuation of vegetables was $42.00 
per acre, while that of all crops taken together was but $10.04. Although 
the gardening industry in Illinois, and especially in Cook county and coun- 
ties adjoining, has greatly increased since 1899, the figures for that year 
serve to indicate the relatively great importance of vegetable-growing in 
Illinois. 
' Chicago is the principal center of the truck-garden industry of this State; 
and for a distance of 12 to 18 miles north, south and west of the city, agri- 
culture is almost wholly gardening. This area is especially well adapted 
to such farming, as the more or less sandy character of the soil permits 
early tillage—a very important fact from the truck gardener’s point of view, 
since it enables him to get his products on the market at an early date, 
while prices are still high. Cook county growers have a market close at hand 
so that they can personally dispose of their produce, making sales from 
their own wagons, thus avoiding freight and commission charges. Further, 
Chicago affords an ample supply of manure for continuous fertilization, 
which is absolutely necessary where such intensive farming is practiced, and 
where so much is taken from the soil each year. 

Another important consideration is the labor supply; for such crops as 
onions and cucumbers require large numbers of laborers at certain times 
of the year, and in isolated localities and in small towns there is usually 
insufficient help in the busiest parts of the season. In Cook county, how- 
ever, the city of Chicago can usually furnish all the labor required, and at 
a cheaper rate.than in remote localities. 


Probably the most important garden product of !linois is the potato. 
The area in this crop in Illinois in 1899 was 139,464 acres, and the esti- 
mated value of the product was $4,702,033.00. In Cook county alone there 
were 15,336 acres in potatoes. Onions and cabbage are important crops, as 
are also asparagus, celery, beets, and that class of vegetables known as 
general truck, which includes radishes, lettuce, parsnips, carrots, rhubarb, 
beans, etc. The growing of sweet corn, tomatoes, beans and peas for can- 
ning, and of cucumbers for pickling, is becoming a prominent industry, and 
the same is true of melon-growing in many parts of the State. Cucumbers, 
tomatoes, lettuce and radishes are extensively grown in hothouses, as well 
as out-of-doors. 

The gardening regions are more or less divided into areas in each of 
which a certain class of products is cultivated. For example, a strip of 
ground half a mile or a mile in width may be used for onion culture almost 
exclusively, or it may be in potatoes or cabbage, or both, or it may be de-— 
voted to general gardening. 

The more intensive the culture of a crop, the more important becomes the 
control of its insect enemies. Land is especially desirable for vegetable 
gardens near the market centers, and as these are almost invariably large 
cities, such land has a high value, and the greatest possible returns must 
be realized from it. To insure this the control of injurious insects becomes. 
of great, if not prime, importance. 


General Farm Methods for Control of Insects. 


Clean Culture—Probably the most valuable of all farm practices for the 
control of insects is clean culture, by which is meant the clearing away of 
all useless vegetation, and the numerous other general measures which 
leave for insects no sufficient winter shelter, or adequate protection from 
the weather, the birds, and other natural checks upon their numbers. In 
fall, rubbish of every kind, and especially standing unmarketable cabbages 
and onions, should be collected and destroyed, to deprive insects of their 
breeding and hiding places. These methods are particularly helpful in de- 
stroying cabbage and onion maggots, cutworms, thrips, plant-lice, potato- 
beetles, and striped cucumber-beetles. In the summer likewise, and especially 
early in spring, it is important to keep down the weeds, for they promote a 
rapid multiplication of insects, and provide temporary breeding places for 
some species pending the appearance of their special garden food-plants. 
An early cutting of weeds is further beneficial by preventing their seeding. 

Importance of Healthy and Vigorous Plants—It is a common observation 
that healthy and vigorous plants withstand the attacks of insects much 
better than weak and neglected ones. One of the principal requirements for 
vigorous growth is fertility of the soil. Good seed is necessarily an im- 
portant item, and, further, it should be properly planted and the crop 
should be thoroughly cultivated to secure strong and healthy plants. Such 
plants will also endure the effects of drouth for a much longer time than 
weaker plants. 

Rotation of Crops—Crop rotation is one of the most valuable of the cul- 
tural methods for preventing insect attack. As a rule, it is bad practice in 
truck-gardening to grow two successive crops of a vegetable, or of nearly 
related vegetables, successively, on the same piece of land; and, further, 
a crop should be planted as far as possible from the location of the same. 
vegetable the year before. Especially is rotation desirable when the crop 
was badly damaged by insects the previous year. Some of the more im- 
portant insects whose injuries may be checked or controlled by this method, 
are cabbage and onion maggots, potato-beetles, wireworms, white-grubs and 
cutworms. 

Fall Plowing—Another important means of insect control is fall plowing. 
In the northern part of Illinois, where the winters are usually severe, the 
value of this measure seems considerable, for its main object is to bring 
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the insects in the soil nearer to the surface, where they may be killed by 
the cold. It is necessary in such localities to plow as late in fall as possi- 
ble, when the insects are more or less inactive and unable to go very deep 
into the ground. Disking and harrowing in the fall is often helpful. 

Time of Planting—It is often possible to avoid insect attack by either 
early or late spring planting. The object in planting early is to have the 
crop well started and sufficiently advanced to withstand insect attack when 
it occurs; while the object of late planting is to bring the crop on after 
the disappearance of the insect likely to injure it. I have known of but 
one instance of such benefit derived from early planting, and this was in 
the case of the onion-maggot. Late spring planting is a successful measure 
of protection against some insects, such as cutworms, the striped cucumber- 
beetle, flea-beetles, etc. 

Early Detection of the Presence of Insect Pests—Usually an insect has 
already done much damage to a crop before its presence is known, and 
often it is discovered too late for the successful application of remedies. 
This makes it necessary for the gardener to keep vigilant watch of his crops 
in order to know when to spray or otherwise to treat them; that is to say, 
he should detect the presence of an injurious insect in his garden almost 
as soon as it appears. 

Insect injury may be recognized by the actual detection of the culprit; 
by the failure of seed to germinate; by injury to the leaves; by a wilting 
of the plants; by the wilting or curling of the leaves, caused by aphis attack; 
by an uneven stand; or by the slow growth of the plants. 

The more important insects known to be injuring garden products in Illi-. 
nois will now be discussed under the various crops, taken up in alphabetical 
order. Methods of preparing the principal insecticides used by the gardener 
are given at the end of the article. 


ASPARAGUS. 


The area in asparagus has greatly increased in Illinois in the last few 
years, and the plant is now one of the most important products of several 
gardening districts. Only one insect—the common asparagus-beetle (Crio- 
ceris asparagi Linn) has been found doing any considerable damage to this 
crop, and this in only two localities.* Where present, however, it is an 
important pest of this plant, and the increasing acreage in asparagus may 
cause its spread over a much larger territory. The asparagus grower should 
be on the continual lookout for it, and at its first appearance take immediate 
measures for its control. 


THE COMMON ASPARAGUS BEETLE. 
Crioceris asparagi Linn. 


Both beetles and larve of this species cause injury by feeding on the 
young shoots as they appear above ground, and by defoliating the plants 
later in the geason. In the first case the young shoots are rendered unsal- 
able or of poor quality, while the loss of foliage greatly weakens the plants, 
especially seedlings. 

The beetle (Fig. 2, a) is one-sixth to one-fourth of: an inch in “length, 
and is gayly colored, the thorax being reddish, and the elytra, or wing- 
covers, more or less striped with lemon-yellow and dark blue, and having 
a reddish border. Early in spring, at the time of the first cutting of aspar- 
agus, the beetles emerge from their winter quarters and lay their con- 
spicuous, yellowish, slender eggs (Fig. 2, Db) end to end, in rows of eight 
or less, on the stalks or leaves of the asparagus plants. In our experiments 
a single female, in confinement with a male beetle, laid a total of 386 eggs 


*Since the above was written it has been found in other localities, and it is 
probably only a matter of a few years until it will become’ common throughout our 
asparagus-growing districts. 


In about a week the 
eggs hatch into “grubs,” or larve (Fig. 2, c), which immediately begin to 
feed. These become full grown (Fig. 2, d@) in about two weeks or less, at 
which time they are a quarter of an inch in length, or slightly shorter, 
fleshy, and of an olive color. The mature larve go into the earth and 
change to pupe (Fig. 2, e) just beneath the surface. 

They remain in this condition nine to twelve days, and then change to 
beetles, which, in turn, come -out of the ground and lay eggs for a second 
generation. The beetles of this generation go into hibernation in the fall, 
about the middle of September in ordinary seasons. It is not certain that 
there are but two broods a year in Illinois; the life history has not been 
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Fig. 1—Common Asparagus beetle, Crioceris asparagi, larve and adults, on 
asparagus. Natural size. 


completely worked out for this State, but observations made in northern 
Illinois indicate that in ordinary seasons from two to three broods occur 
there. We have succeeded in raising three broods in one season in confine- 
ment, under what were probably optimum conditions, in the latitude of 
Chicago. 

Methods of Control—Volunteer asparagus plants should be kept down in 
early, spring, as they afford a good breeding place for the larve. Since the 
shoots are cut for the market every day or two, the eggs which may be 
deposited on them do not have time to hatch; and if the volunteer growth 
is kept down there will be little chance of any eggs hatching in the field. 


i 
Fresh air-slaked lime, dusted on the plants early in the morning, while 
the dew is on, has been reported by Dr. F. H. Chittenden as destructive to 
all grubs with which it comes in contact. 


Arsenical poisons are. of value upon plants that are not being cut for 
food, and possess the advantage of destroying beetles, as well as grubs. The 


Fig. 2—Common Asparagus Beetle, Crioceris asparagi: a, beetle; b, egg; c, newly 
hatched larva; d, full grown larva; e, pupa. Enlarged as indicated. 


application should be made at frequent intervals, or as often as the larve 
reappear. Arsenate of lead or: Paris green in water are excellent sprays for 
this purpose. Dry arsenicals are also effective—as Paris green mixed with 
lime, with lime and flour, or with land plaster. 


CABBAGE AND CAULIFLOWER. | 


In Cook county gardens, cabbage and cauliflower rank'in importance with 
such garden products as onions, cucumbers and potatoes. Not only are they 
among the most generally grown vegetables, but they are peculiarly sus- 
ceptible to insect attack. In Illinois I. have found the following insects 
doing noticeable damage to these crops; the imported or green cabbage- 
worm, cutworms, the root maggot, plant-lice, and flea-beetles. 


THE IMPORTED CABBAGE-WORM. 
Pontia rapae Linn. (Pieris rapae.) 


There is not a gardener who is unfamiliar with this common and destruct- 
ive caterpillar. There are several “cabbage-worms,”’ but the commonest is 
the larva of the white butterfly (Pontia rapae) always to be found flying 
around cabbage fields during the summer. It emerges early in spring, hav- 
ing passed the winter in the chrysalis or pupa stage. The greenish eggs, 
small, slender and ribbed, are soon deposited, usually singly, on the leaves 
of early cabbages or other cruciferous plants. The velvety green larva 
(Fig. 3, a) begins to feed ravenously on the leaves immediately upon hatch- 
ing. It gets its growth in ten to fourteen days and becomes a chrysalis 
(Fig. 3, b) changing to a white butterfly (Fig. 4 and 5) some eight to 
twelve days later. The length of the season and other general conditions 
have much influence in determining the number of generations in any year. 
There are certainly as many as three, on an average, in northern Illinois.) 

These caterpillars are not only injurious to cabbage, cauliflower, and other 
eruciferous plants, but they sometimes do much damage to lettuce. 

Parasites—There is hardly a field of cabbage or cauliflower infested with 
these green caterpillars in which we can not find masses of small white 
or yellowish cocoons. These cocoons are formed by small larve which live 
within the bodies of the cabbage-worms, soon killing their hosts. Minute 
wasp-like adults emerge from. the cocoons, and deposit eggs in the bodies 
of other cabbage-worms. This parasite (Apanteles glomeratus) is a valu- 
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able friend to the cabbage and cauliflower grower, and it is sometimes 
abundant enough to free the field of cabbage-worms, at least for the time 
being. Many gardeners make the serious mistake of destroying the cocoons 
of this parasite, believing them to be the eggs of the white butterfly. 
Another parasite, Pteromalus puparum, kills many pupe, or chrysalides, of 
this cabbage-worm, and materially decreases the number of the next genera- 
tion. Often the chrysalides from which the butterfly should have emerged, 
are dark brownish to black, and when broken open will be found to contain 


Fig. 3—Cabbage Butterfly, Pontia rapae: a, larva; b, pupa. Natural size. 


many maggot-like larve or dark brown pupe. These have developed from 
eggs deposited in the living chrysalides by adults of Pteromalus puparum, 
which, like the parasite of the larva, is a small wasp-like insect. I have 
reared 48 to 58 of these parasites from single chrysalides. 

In one large gardening district where cabbage and cauliflower are grown 
extensively, I could not find a single living worm or chrysalis Aug. 26, 
‘1908, although a few weeks before both had been abundant. All had been 
killed by their parasites. 

Remedial Measures—The following remedies are equally effective for any 
of the several caterpillars feeding on cabbage leaves, with the exception of 
cutworms, which will be treated later. 


Fig. 4—Cabbage Butterfly, Pontia rapae male, natural size. 


The use of arsenicals on cabbage and cauliflower is often discouraged 
because of the supposed danger to the consumer. Experiments with arsen- 
ate of lead and Paris green have been made, both in New York and in 
Kentucky, in which the sprayed. plants were analyzed .to determine the 
amount of poison remaining on them. It was found that only a slight trace, 
if any, was present—in no case enough to be dangerous, even if all consumed 
by one person. Cauliflower, however, should not be sprayed after the 
“flower” has begun to form, nor should cabbages be sprayed after they are 
two-thirds grown. 
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Paris green is one of the standard remedies, and is more used today in 
spraying for cabbage-worms than any other insecticide. It may be applied 
dry or suspended in water, and specific directions for either use of it are 
given at the end of this article (page 256). A resin-lime mixture has 
been highly recommended by Mr. F. A. Sirrine,* who, after experiments with 
it, concluded that the yield of cabbages was increased 60 to 100 per cent by 
the treatment. He figures the cost of it at about $2.00 an acre. Two appli- 
cations are usually sufficient. Directions for the preparation of this mixture 
also may be found on page 256. 

Arsenate of lead has been successfully used against the cabbage-worm, 
but has the disadvantage of not adhering as well as the resin-lime mixture, 
although better than Paris green alone. It consequently must be applied 
oftener—sometimes as many as three or four times a year, but ordinarily 
only twice. It has the advantage of being easy to prepare, and, as it is 
white, one can easily see when the plants have been thoroughly sprayed. 


Fig. 5—Cabbage Butterfly, Pontia rapae, female, natural size. 


Pyrethrum is also recommended for this insect: It is more expensive than 
the arsenicals, but has the two advantages over them that it is not injuri- 
ous to man, and that it can be used later in the season than they,—that is, 
when the heads are nearly formed. 

Hot water at nearly boiling point will, of course, kill the worms, and is 
said to be harmless to the plants. Lime has been used against these worms, 
but it is ineffective, especially when they are numerous. Professor J. W. 
Lloyd says* “‘cabbage-worms were abundant late in the season, and in spite 
of five applications of air-slacked lime did considerable damage to the crop.” 

Cabbage stalks and other debris should be removed from the field in fall 
and burned, unless, as recommended by Dr. F. H. Chittenden,+ a few of the 
plants are left and poisoned as bait for the last generation of the insects. 


THE VARIEGATED CUTWORM. 


Peridroma margaritosa Haw. (Agrotis saucia, Peridroma saucia.) 

Cutworms are sometimes very injurious to cabbage, cutting off the young 
plants and killing them outright. For this reason they are a worse pest than 
‘the green caterpillars; but they are not so widespread, and are therefore of 
less economic importance. The life history of the above species and a de- 
scription of it are given in connection with insects affecting lettuce (pages 
240-242). 

Remedies—Poisoned bait (see page 260) is probably the best remedy for 
cutworms. If they are known to be present, the bait should be put on the 
prepared field just before the cabbage plants are set out. If not, it should 
be used as soon as the presence of cutworms is recognized. 


*A Spraying Mixture for Cauliflower and Cabbage-worms. Bull. N. Y. Agy. 
Expr. Station, No. 144 (Sept., 1898) Geneva. 

*The Farmers Vegetable Garden. SBull.. Ill. Agr. Expr. Station, No,. 105, 
(Feb., 1906), p. 190. 

+Insects Injurious to Vegetables, p. 139. Orange Judd Co., New York, 1907. 
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Spraying with an arsenical poison, such as Paris green, will destroy some 
of the insects if the spray is applied to the stems near the ground; but the 
stalks are probably more frequently cut off just below the surface of the 
ground than just above it, and in the former case the poison would not be 
eaten by the cutworms. _ 

The collection of cutworms by hand is advised for some crops, but it 
would generally be too expensive for large cabbage fields. 


THE CABBAGE ROOT-MAGGOT. 


Phorbia brassicae Bouché. (Pegomyia brassicae, Anthomyia brassicae.) 

One of the most destructive enemies of cabbage and cauliflower in Illinois 
is the cabbage root-maggot. It is white or cream colored, resembling the 
onion-maggot (Fig. 25), which is known to all Illinois gardeners. It is 
one of the immature stages of a fly which is much like the housefly in ap- 


Fig. 6—Cabbage seed-bed with frame and screening in position, to keep out the 
Cabbage Maggot, Phorbia brassicae. 


pearance, but more cylindrical, somewhat smaller, and of a grayish or 
brownish color. The winter may be passed in either the adult, puparium, 
or maggot stage, the flies hibernating in rubbish, buildings, or any accessible 
place that will afford shelter, the puparia in onion bulbs left in the fields 
in the soil, and the maggots in the refuse bulbs. Early in spring the flies 
deposit their small, elliptical white eggs in small cracks and crevices near 
the stem of the plant, or on the stem beneath the surface. Usually within a 
week—not so soon if the weather is: cool, but often within 24 or 36 hours in 
the warmer parts of the year—small maggots hatch from the eggs, and im- 
mediately go into the ground and begin to feed on the roots or stalk. Be- 
coming full grown in a few weeks, they leave the roots to pupate in the 
soil near by. They remain in this dormant stage, as oval brown puparia, for 
about two weeks (in summer), and from these the adult flies emerge. There 
may be two or more generations in Illinois, according to the length of the 
season. 
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Most of the injury to cabbage and cauliflower by this maggot is done while 
the plants are small, and particularly to early cabbage. For this reason 
the acreage of early cabbage has greatly decreased in this State within the 
last few years. 

Economic Control—Many methods have been recommended by various 
writers for the control of the cabbage root-maggot, but most of these are 
preventive rather than remedial. Cabbage seldom brings a high price, and 
many measures that have been proposed are impracticable because of their 
cost. 

For the prevention of maggot attack in seed beds, probably the most suc- 
cessful and practical method of protecting the young plants is that of screen- 
ing them, as suggested by Dr. James Fletcher,* and later successfully demon- 
strated on a large scale by Mr. W. J. Schoene.+ This consists in growing the 
seedlings under cheap frames, made of light wood and covered with cheese- 
cloth (Fig. 6), to protect the plants from the cabbage-maggot flies. In Mr. 
Schoene’s experiments it proved very successful. He says: “Plants raised 
under cloth grew faster and reached the desired size for transplanting one 
week before the seedlings in the check [untreated] area. The screen sets 
were seasoned by the removal of the covering thirteen days before the time 
of replanting, and showed no more wilting when transplanted than did the 
check seedlings.” 

“The screened bed was entirely free of maggots, and produced 50,000 sets, 
which were replanted. The check bed, of more than three times the size, 
yielded only 30,000 desirable plants. The cabbage maggots were generally 
very destructive to unprotected seedlings.” 

The total cost for material was approximately 40 cents for each 1,000 
plants. The screens not only protect the plants from maggots, but also 
from the flea-beetles, which often do much damage to young cabbage. 

For the destruction of maggots at the time when seedlings are to be trans- 
planted, roots not too badly infested for use should either be washed off 
with water before resetting them, in order to remove the maggots, or, as 
Professor F. L. Washburn suggests,* they may be dipped in a decoction of 
white hellebore—one part of the powder to two parts of water. The latter 
treatment is preferable, for while the water will have no effect on the mag- 
gots except to remove some of them, the hellebore may kill them all. 

For the prevention of maggot attack after transplanting, probably the most 
successful measure is the use of tarred-paper cards. Those ordinarily used 
are made of a thin grade of tarred felt-paper, and are about two and a half 
inches in diameter. They may be of any shape, but, as a matter of economy, 
are usually hexagonal, with a slit from one side to the center. The card 
is placed on the plant by separating the two edges of the slit and slipping 
the card around the plant so that the stem comes in the middle of the card. 
The card must then be pressed close to the stem and flat on the ground. 
This being done, the female fly must lay her eggs either on the card—where 
there is small chance of their hatching—or on the stem—and if the card 
is close to the stem the young larve hatching from them will be unable 
to reach the roots—or else on the ground beyond the card, in which case the 
young larve, hatching so far from the plant, would probably be unable to 
reach it. t 

A carbolic acid and lime mixture (see page 260) has been recommended 
by others, but in our experience it proved worthless, the coat of lime cracking 
and leaving places for the deposit of eggs. After 24 hours the carbolic 
acid loses its value as a repellant. The mixture is applied along the rows 
with a sprinkling-can or spray-nozzle as the plants are transplanted, and in 
such manner as to coat the entire surface thinly around the plants. 

Tobacco dust placed around the base of the plants has been found to pre- 
vent the female from depositing her eggs on or near them. 


*Insects Injurious to Grain and Fodder Crops, Root Crops and Vegetables. Bull. 
Central Experimental Farms, Ottawa, Canada, No. 52 (June, 1905), p. 35. 

+Screenings for the Protection of Cabbage Seed Beds. Bull. N. Y. Agr. Exper. 
Station, No. 301 (March, 1908), Geneva. 

*The Cabbage Maggot and other Injurious Insects of 1906. Bull. Minn. Agr. 
Exper, Station, No.-100 (Dee, 1906); pp, 12. St. Anthony Park: 
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When these maggots have once gained a foothold in a cabbage field it is 
difficult, if not impossible, to exterminate them. The only practical insecti- 
cides which have been recommended are the carbolic acid emulsion, a decoc- 
tion of hellebore, and carbon bisulfid.(see pages 259 and 262), and these have 
given quite variable results. The carbon bisulfid has been used with success, 
but the expense of application prohibits its use in large commercial gardens. 
Hellebore decoction has given us very good results. A third of a pint should 
be poured at the base of each plant when transplanted, and each week 
thereafter for three or four weeks. 

In using these insecticides it is necessary to make thorough application 
at the base of the plant before the maggots have had a chance to enter 
the root and protect themselves. 

The application of commercial fertilizers is of much value. They stimulate 
the plant and make it more resistant to maggot attacks. 

Clean farming and fall plowing aid in preventing maggot attack. 

The use of “blood and bone,’ with hellebore, was suggested to us by a 
gardener, who reported that some of his cabbages had been protected from 
this maggot by this means, while plants not so treated were seriously dam- 
aged by it, as in previous years. We tried this material this year (1910), 
placing a small quantity of the dry mixture about each cabbage plant after 
transplanting to the field, but unfortunately for the test, the maggots were 
not present in injurious numbers either in the treated or untreated plots, 
and therefore no definite conclusions were reached. Upon examining the 
“blood and bone” around the plants, however, we found in it many maggots 
which were bred to adults and determined as Phorbia fusciceps Zett, a 
species closely related to the cabbage and onion maggots, and often injurious 
to the same crops. The same species infested “blood and bone” when ap- 
plied to onions, the mixture being in this case drilled in on each side of 
the row. Although no recommendations can be made from these tests, it is 
thought best to make brief record of them. : 


THE CABBAGE PLANT-LOUSE. 
Aphis brassicae Linn. 


During midsummer or early fall this plant-louse becomes noticeably abund- 
ant on cabbage and cauliflower plants, usually infesting the under sides of 
the leaves in large, packed colonies, which rapidly increase in size unless 
checked by enemies or unfavorable weather. Both wingless and winged in- 
dividuals are to be found, and though there are few of the latter as compared 
with the multitudes of the former, these few winged lice are the chief 
meéans of starting colonies in uninfested fields. Like other plant lice, the 
cabbage-louse gives birth during the summer months to living young, with- 
out previous fertilization of the female by the male. In the fall, as observed 
by Fletcher, Garman, Quaintance, and others, both sexes are produced, and 
eggs are deposited on the stems and leaves of cabbages remaining in the 
field. Sometimes, however, viviparous females are found as late as mid- 
winter, within the cabbage heads. 

The lice are about the size of a pin-head, soft-bodied, pale greenish, but 
completely covered with a whitish powder or bloom which is not unlike the 
bloom on cabbage leaves. 

Plant-lice injure cabbage by sucking the juices of the plant. When abund- 
ant, they so disfigure and stunt it, especially the smaller and weaker plants, 
that it becomes unfit for market. 

Natural Checks—If it were not for the natural checks on its increase, the 
cabbage plant-louse would be one of the very worst pests with which the 
cabbage grower has to deal; but wet weather and its insect enemies 2reatly 
restrict its multiplication. It is not only subject to attack by many minute 
parasites, but it is preyed upon by several kinds of “ladybird” beetles and by 
the larva of a lacewing fly (Chrysopa), whose combined attacks greatly lessen 
the numbers of the aphids, and hold them in check. 
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Remedies—Probably the most successful method of dealing with the cab- 
bage-louse is fumigation with carbon bisulfid. This substance was tested 
by us in the fall of 1908 on cabbages badly infested with plant-lice. Fumi- 
gation of cabbage or cauliflower on a commercial scale with individual covers 
for the plants would be too expensive for profit; but an economical method 
is to cover a considerable area of plants with large canvass or muslin sheets, 
with props at the corners and center, and wherever else may be necessary.* 
The cover being ready, dishes are placed beneath it containing the carbon 
bisulfid at the rate of a teaspoonful to each cubic foot of space. The edges 
of the cloth, which should lie on the ground, are covered with earth to pre- 
vent, as far as possible, the escape of the fumes. After forty-five minutes 
to an hour the cover may be removed. This treatment also killed the 
thrips and cabbage-worms which infested the plants, but it did not kill the 
parasites concealed in the aphid skins—which fact is greatly in its favor. 
With exposures of 20 and 30 minutes, nearly all the lice were killed; but 


Fig. 7—-Cabbage Plant-Louse, Aphis brassicae, on head of cabbage. 


with only 15 minutes or less, practically none were killed. (For other par- 
ticulars concerning the use of carbon bisulfid see page 262.) Mr. C. E. San- 
borny has recommended the use of “Aphis Punk” or “Nico-Fume” paper in 
fumigating plants under cover. 

‘Kerosene emulsion of a 10 per cent strength is the standard spray for the 
cabbage plant-louse. Care should be taken to spray thoroughly the under 
side of the leaves, where the lice are usually most abundant, for the liquid, 
must come in contact with the insects in order to kill them. (For formula, 
etc., see page 258). 

Tobacco decoction and various soap mixtures have been recommended for 
this plant-louse, but they are less effective than the kerosene emulsion. It 
is hardly necessary to say that. treatment should begin at the first appear- 
ance of the lice. 


*The Melon-louse and other Aphids, by C. E. Sanborn. Bull. Texas Agr. Exper. 
Station, No. 89, (not dated) page 47. College station. 
fLoc. cit. 
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Clean culture, especially the destruction of the cabbage and cauliflower 
stalks in fall, is very important, to destroy the eggs which are deposited 
on the cabbage and related plants, and likewise to destroy the young and 
adult lice which may be hibernating on the same kinds of plants, 


THe CABBAGE FLEA-BEETLE. 
Phyllotreto vittata Fabr. 


This flea-beetle, often very abundant and destructive, is the only one of 
the many flea-beetles“so named because of their remarkable leaping ability— 
which has been found injuring cabbage in northern Illinois, It is a black, 
shining, oval beetle (Fig. 8, a) about .08 inch long, with a broad, wavy 
longitudinal marking of pale yellow on each wing-cover. It sometimes 
injures other crops, especially radishes, and its food plants include many 
weeds. It injures plants by eating innumerable holes and pits in the leaves. 
It is most destructive to cabbages early in the year, when the plants are 
less than two inches high, at which stage they easily succumb to such 
attacks. 

I quote in full the concise paragraph on the life history of the immature 
stages of this flea-beetle given by Professor H. Garman.* 


Fig. 8—Cabbage Flea-beetle, Phyllotreta vittata: a, beetle; b, larva. Enlarged 
as indicated. 


“The early history of the cabbage flea-beetle was made out in 1865 by Dr. 
Shimer, of Mt. Carroll, Illinois. He found that the larva [Fig. 8, BD] feeds 
on the roots of cabbage, in which respect it is different from a very similar 
European beetle, and also from the next one [P. sinuata] treated in this 
paper, both of them being leaf-miners. The eggs of this beetle are placed 
at the base of the plant. The grubs hatching from them work their way 
into the earth, mining and feeding on the roots, in some cases completely 
destroying the plants. When fully grown they are about one-fifth inch long, 
yellowish white in general color, the head dark brown. They desert the 
roots when ready to change to pups, and pushing into the earth a short 
distance, make a small‘cell, in which the change takes place.”’ 

Prevention and Remedies—A useful method of preventing flea-beetle _at- 
tack recommended by Mr. W. J. Schoene,+ consists in screening the seed 
beds, as described on page 223 for the protection of seedlings against the 
attacks of the cabbage root-maggot. The most effective treatment is spray- 
ing with Paris green or arsenate of lead, using Bordeaux mixture as a dilu- 
ent (see pages 256 and 257). To use Bordeaux is not absolutely necessary, 
but as it is a powerful repellent it adds to the value of the spray. 


*Insects Injurious to Cabbage. Bull. Ky. Agr. Exper. Station, No. 114 (June, 
1904), p. 37. Lexington. 
tBull. New York Agr. Exper. Station, No. 301 (March, 1908), p. 170. Geneva. 
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Many other remedial measures have been recommended, such as powder- 
ing the plants with air-slaked lime, soot, road dust, wood ashes, tobacco 
dust, etc., these substances acting as repellents, or with Paris green and 
lime—though the latter mixture is more effective as a liquid spray; and 
spraying kerosene emulsion around the base of the plants is said to destroy 
the eggs and young larve of this insect. 

Cultural Methods—As this flea-beetle feeds on many weeds, especially the 
crucifers, all weeds in the immediate vicinity of the garden should be de- 
stroyed. 


CUCUMBER AND MELON. 


Cucumbers and melons are among the most important garden products 
in Illinois. In 1899, 2,580 acres were devoted to cucumbers, and 466,876 
bushels were marketed. This report does not include cucumbers grown 
throughout the State under many hundred thousands of square feet of glass. 
The same year there were 10,963 acres in watermelons and muskmelons in 
Illinois. The-acreage in both these crops has greatly increased since 1899. 

The most important insect enemies of these plants are, outdoors, the 
striped cucumber-beetle, the squash-bug, and the melon aphis; and, in green- 
houses, thrips and the white-fly. Although they are not insects, two other 
greenhouse pests should be mentioned, namely, the red spider, and a nema- 
tode worm commonly known as the eel-worm. 


Fig. 9—Striped Cucumber Beetle, Diabrotica vittata: , beetle; b, larva; c, pupa; 
d, tip of larva, side view. Enlarged a6 indicated. 
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THE STRIPED CUCUMBER-BEETLE. 
Diabrotica vittata Fabr. 


Ordinarily this is a pest which the gardener must carefully guard against. 
As the young cucumber, melon, or other cucurbitaceous plants make their 
appearance above ground, they are attacked by these ravenous beetles, and 
large areas may be killed by them in a few days. 

The beetle (Fig. 9, a) is small (about two-fifths of an inch long), with 
black head, yellowish thorax, and yellowish wing-covers, marked lengthwise 
with three black stripes. It passes the winter in the ground or beneath 
boards or similar shelter, and as the young food plants appear above ground 
—usually about the first week in June—it comes forth and feeds on their 
leaves. If the beetles are at all abundant they may soon devour the small 
tender plants. They feed continuously and voraciously for a week or ten 
days, and then commence to pair. The eggs (Fig. 10) are deposited singly, 
and may usually be found on the under surface of the leaf, on the stem 
near its base, or on the ground near the plant. The larve (Fig. 9, b, d) 
upon hatching, feed within the stalks or on the roots; or sometimes on the 
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fruit and vines as they lie upon the ground. The length of the larva} 
period no doubt varies greatly, depending on the food supply and climatic 
conditions. The pupa (Fig. 9, c) is formed in an earthen cell in the soil, 
and the transformation to the adult beetle is completed within 7 to 14 
days. Although the beetles of this new generation begin to emerge the latter 


Fig. 10—Striped Cucumber Beetle, Diabrotica, vittata, egg, much enlarged, with 
portion of surface more highly magnified at right. 


part of July, they may continue to appear throughout August. Professor 
Garman, in his studies of this insect,* found that in confinement the entire 
life cycle of an individual was 26 to 33 days. It is possible that a second 
generation may appear in the southern part of the State, but in northern 
Illinois probably but one full generation occurs under normal conditions, 

Preventive and Remedial Measures—A large number and variety of 
methods for the control of this insect have been recommended, but only 
those which have given promising results will be discussed. One of the 
oldest methods for protecting the young plants from the cucumber-beetle 
is covering them with a screen; but while this is very satisfactory in small 
gardens, it is not so practicable on a large scale as the use of the Bordeaux 
mixture in connection with a trap crop, as discussed farther on. It has 
been found that for a short time in spring, before the beetles begin to pair, 
they may be killed with a spray of Paris green or arsenate of lead, but that 
they will not feed readily upon sprayed foliage after pairing, and arsenicals 
alone can not be generally recommended for the cucumber-beetle without 
further tests of their efficiency. 

The use of squash as a trap crop (Fig. 11) in combination with a spray 
of Bordeaux mixture or Bordeaux and arsenate of lead on the cucumber 
plants and an arsenical poison on the squash, is one of the best means of 
preventing the attacks of these beetles. Mr. F. A. Sirrine has given a very 
complete account of this method of treatment based on his own experiments, 
and the following is taken largely from his paper:7 

Squash seed is planted around the margin of the field about four days’ 
previous to planting it with cucumbers, or other crop.§ At the time of 
cucumber planting there should be a second planting of squash seed on the 
margins of the field. At the first appearance of the beetles about half the 
squash vines should be dusted with some easily obtainable arsenite, and 
soon after the cucumber plants appear above ground they should be sprayed 
with Bordeaux mixture, using the 4-4-50 formula (for preparation see page 
257). At about the same time the cucumber plants are sprayed with Bor- 
deaux the squash-vines should again be dusted with an arsenite. Two 
weeks after the cucumber plants have appeared all the squash plants may 
be removed, except a few which should be left until the cucumber vines have 
set fruit, as the beetles will feed on the squash flowers in preference to 
those of the cucumber. Sirrine recommends spraying the cucumbers with 
Bordeaux mixture three times; first, as soon as the seed leaves are exposed; 
second, when the third true leaf appears; and last, just before the plants 
commence to vine. He says: “The cost of three applications of the Bor- 
deaux mixture will not exceed $2.00 per acre; whereas, the cost of wire 
covers would be $40.00 per acre, and they probably will not last over three 
years.” 


*Hnemies of Cucumbers and Related Plants. Bull. Agr. Exper. Station, No. 91 
(March 8, 1901), p. 5. Lexington. 

jCombating the Striped Beetle on Cucumbers. Bull. N. Y. Agr. Exper. Station, 
No. 158 (May, 1899), pp. 14-16. Geneva. , 

§Mr. Sirrine informs us that only the Hubbard or the Boston Marrow squash 
should be used, these being by far the most attractive to the beetles. 
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Repellents are effective against this ‘beetle, and Bordeaux mixture is one 
of the best, although it is best to use it in connection with a trap crop, as 
above described. Other much-used repellents are air-slaked lime, land- 
plaster, sifted ashes, road dust and tobacco dust, but these are not always 
effective when the beetles are abundant. . 

Clean culture will prevent much of the damage commonly done by many 
of the common garden pests, and it is especially effective against the cucum- 
ber-beetle. It has been recommended in this connection, that as soon as the 
crop is harvested the vines be covered with straw and burned. This is a 
far. better practice than that of gathering them up before destroying them, 
as the latter procedure leaves many of the beetles undisturbed in the field. 


THE SQUASH-BUG. 
Anasa tristis DeGeer. 


The squash-bug, although confining its attacks largely to the squash and 
other plants of the gourd family, is often very injurious to the cucumber 
in early spring, when emerging from its winter quarters. It finds its way 
into the cold frames in which the plants are pease started, when no other 
food plant is available. 


Fig. 12—Squash-bug, Anasa tristis: a, adult; b, egg cluster; c, d, e, young in 
different stages. "Twice natural size. 


This large, ill-smelling, dark brown bug (Fig. 12, a) hibernates as an 
adult in rubbish, sheds, and wood-piles, under loose bark on stumps, or in 
any other available place of protection. In northern Illinois the bugs make 
their appearance about the middle or the last of June, or even later; but 
I have found most of their injury to the cucumber done while the young 
seedlings are in the cold frames. In all such cases these frames were near 
wood-piles or out-buildings, and during the occasional warm days of spring, 
when the frames were opened, the bugs gained entrance, the temperature 
of these beds making them fully active. Shortly after coming from their 
winter quarters they deposit the conspicuous clusters of glossy yellowish- 
brown eggs (Fig. 12, 0), usually on the under side of the leaves. The young, 
light grey bugs (Fig. 12, c) hatching from these, immediately begin suck- 
ing the juices of the plants. In their later immature stages (Fig. 12, d, @) 
—which differ only in size from the young bug as it hatches from the egg— 
they feed, as do the adults, upon the juices of the plant. The loss of sap, 
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however, is not the primary cause of the wilting of the plants. This is 
due principally, if not wholly, to a liquid poison which the bug introduces 
into the wound which it makes. In some cases it also gives entrance to a 
bacillus which causes a wilt disease. 

Methods of control—Collecting the bugs under board traps is probably the 
most satisfactory of the various methods suggested for the control of this 
pest. This should be done in early spring, as soon as the bugs appear. The 
boards are simply laid on the ground as a decoy shelter for them during 
the night, and here they may be easily captured early in the morning. The 
eges should likewise be collected and destroyed as fast as they are laid on 
the leaves. 

Kerosene emulsion kills the young bugs without injuring the plants if it is 
very carefully applied, but it is too dangerous for.ordinary use. 

Here again clean-farming methods are of much importance. Cold fraies 
should be placed at some distance from wood-piles and out-buildings, and as 
soon as the crop has been gathered the vines should be covered with straw 
or other easily inflammable material and burned. 


THE MELON APHIS. 


Aphis gossypii Glover. (Aphis cucumeris). 
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Fig. 13—Melon Aphis, Aphis gossypii, its work. 


Fig. 14—Melon Aphis, Aphis gossypii: a, winged female; aa, enlarged antenna 
of same; ab, dark female, side view; b, young nymph or larva; e¢, last 
stage of nymph; d, wingléss female—all greatly enlarged. 


Although the.truck gardener may not have noticed the melon-aphis on 
his cucumber plants, a curling of the leaves (Fig. 13) is presumptive evi- 
dence of its presence in injurious numbers. It is not only a serious outdoor 
pest, but is often very injurious to cucumbers in greenhouses. 

This plant-louse (Fig 14) varies in color from pale yellowish to blackish 
green. Its life history and insect enemies are very similar to those of many 
other plant-lice, such as the one which has already been discussed as a 
cabbage insect (page 225). Briefly, the melon aphis appears on cucumber 
and melon plants early in the season, and. increases rapidly in mumbers 
during the summer unless checked by its insect enemies or by unfavorable 
weather. It is still doubtful whether it ever produces eggs to carry the 
species over winter, but it is known that viviparous females—the form 
found throughout the summer—may hibernate in some parts of Illinois. ‘ 

Remedial measures—The measures recommended for the control of the 
cabbage-louse (p. 226) may be used against the melon aphis, and of these, 
fumigation with carbon bisulfid is doubtless the most efficient (see page 262). 

Owing to the large number of its food plants, clean culture is especially 
important in dealing with the melon aphis, particularly the cutting and 
burning of weeds and old vines; and fall plowing is also advisable. 

In greenhouses, fumigation with hydrocyanic: gas is doubtless the best 
treatment for this insect. The procedure is described on pages 261-262. 


THE GREENHOUSE WHITE-FLY. 


Aleyrodes vaporariorium Westwood. 
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Fig. 15—White Fly, Aleyrodes vaporariorum, nymphs on leaf. Twice natural size. 
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One of the most troublesome and destructive insects with which the 
greenhouse vegetable-gardener must deal is the white-fly. This little pest 
attacks cucumbers, tomatoes, peppers, and lettuce under glass, and a con- 
siderable variety of flawering and ornamental plants. 

The winged adult (Fig. 16) is about .06 (one seventeenth) of an inch 
in length, and looks as if dusted with flour. The minute irregularly ovoid 
eges are deposited on the under surface of the leaves, to which each is at- 
tached by a very short, slender stalk. Recently hatched larve are flat, oval 
in outline, and transparent or translucent according to age. They settle on 
the leaf close to the empty egg-shells, soon attach themselves, and there 
remain (Fig. 15), molting four times and becoming adult with the last molt. 
The entire life cycle of the white-fly from the time the egg is deposited until 
the adult emerges, is completed in a month to five and a half weeks, at the 
ordinary greenhouse temperature in summer. 

The larve and pupz secrete a honeydew which falls on the leaves below 
them; and on badiy infested plants, where this liquid becomes abundant, a 
sooty fungous growth appears on the leaves covered with it, which hastens 
the death of the plants. 

Parasites—In the University greenhouse, at Urbana, many of the plants, 
especially Salvia and pansy-geranium, were badly infested in the midwinter 
of 1908 by the little white-fly, but two months later these insects were found 
to have been almost exterminated by a minute hymenopterous parasite, 
which proved to be a new species, and has since been described by Mr. A. A. 
Girault as Encarsia versicolor.* It attacks the immature forms of the white- 
fly, and the infested young may be recognized by their black color, those 
not infested being pale greenish. 

Remedies—Fumigation with hydrocyanic acid gas is by far the most effi- 
cient means known for controljling the white-fly in greenhouses. In ordin- 
ary greenhouses it may be used at a strength of one ounce of cyanide -of 


Fig. 16—White Fly, Aleyrodes vaporariorum, adults on leaf. Twice natural size. 


potassium to 3,000 cubic feet of space. In new tightly built houses a 
smaller quantity may be used; but in very loosely built or weather-shrunken 
houses more must be used. The mode of using this gas is described on 
pages 261-2. It is commonly necessary to fumigate three or four times, at 
intervals of about two weeks. 

Fumigation with tobacco stems, or with any of the commercial tobacco 
extracts, is partially effective against this insect, and where the use of 


*Hncarsia versicolor species novum, a Hulophid Parasite of the Greenhouse White- 
fly, Aleyrodes vaporariorum Westwood. Psyche, Vol. XV, No. 3 (June, 1908), 
.—pp. 53-57. Cambridge, Mass. 
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hydrocyanic acid gas is impracticable this treatment is recommended (pages 
260 and 263). More fumigations will be required, but is persistently fol- 
lowed up, the white-fly can be kept in check by this means. 


THE ONION THRIPS. 
Thrips tabaci Lind. 


This insect, which is very injurious to cucumber plants in the greenhouse, 
is discussed in connection with its injury to the onion (page 246). In the 
greenhouse its life history is the same as out-of-doors, excepting that the life 
cycle varies greatly in length under the various artificial conditions which 
prevail in greenhouses. As a rule, cucumbers are started under glass in 
fall, and it is at this time that the thrips migrates from outdoor vegetation 
into the houses. It breeds successfully on almost any kind of greenhouse 
vegetation, and may soon become well established; but it is not usually until 
midwinter that it becomes abundant enough to alarm the gardener. 

Remedial Measures—Clean culture is cne of the most important means of 
holding this pest in check. As a rule the grasses and weeds around green- 
houses are badly infested with thrips in summer, when the greenhouses are . 
not in use, and on these plants it continues-to breed until fall, when the 
seed heads of such plants as pigweed (Amarantus retrofiexus), wild sun- 
flower (Hélianthus retrofiléxus), and foxtail grass (Chaetochloa viridis) are 
filled with winged thrips ready to migrate into the houses. It is very im- 
portant, consequently, that all weeds should at least be kept down by cutting, 
though it is much better to cultivate the land several times during the 
summer to prevent weeds and grasses from coming up. Cold frames to be 
used in starting young plants should not be placed near an infested onion 
field, nor where vegetation is allowed to grow wild. 

Spraying and fumigation with tobacco extracts (pages 260 and 263) 
throughout the fall and winter will hold the thrips in check. The gardener 
should not wait until his plants are visibly injured, but should continually 
look for the insect, and as soon as the first thrips is found, should begin 
operations. 

Hydrocyanic acid gas has been used by some with apparent success. In a 
small greenhouse containing 4,500 cubic feet of space, we were successful in 
killing 99 per cent of the thrips, without injury to the cucumber plants, by 
using the gas at a strength of one ounce of cyanide of potassium to 2,000 
cubic feet. The maximum and minimum temperatures throughout the 
period of fumigation, which lasted all night, were 74° and 65° F. respect- 
ively. 

Kerosene and soap emulsions (pages 258-9) are effective against the thrips 
before the plants have made much. foliage, but at a later period it is impos- 
sible to spray thoroughly under the surface of all the leaves, and as these 
emulsions kill by contact it is of the greatest importance to reach all the 
insects. 

Dipping the leaves of small plants in a soap solution just before trans- 
planting them to the greenhouses has been found useful when plants become 
infested in cold frames. 


THE RED SPIDER. 
Tetranychus bimaculatus Harvey. (Tetranychus telarius). 


This common pest is a tiny mite rather than a true spider. It has been 
a source of trouble to the indoor cucumber grower for years, and although 
it can usually be kept in check by careful and thorough cultural and spray- 
ing methods, it is a veritable pest when it onge obtains a foothold. It is a 
general feeder, and among the outdoor vegetables which it often injures are 
celery and eggplant. 

This mite (Fig. 17 and 18) is so familiar to growers that a brief descrip- 
tion will suffice. It is about one fiftieth of an inch long, oval, with four 
pairs of legs, and usually a dark spot on each side. This latter character, 


23 


however, is not constant. The general color also varies, some mites hav- 
ing a decidedly reddish tint, while others are almost colorless. They spin 
fine webs over the surface of the leaf—usually on the under side—beneath 
which they live, and it is largely for this reason that they are hard to 
reach. The minute eggs are globular, pale and transparent when deposited, 
but later change to reddish. They are commonly placed on the under sur- 
face of the leaf, but sometimes on other parts of the plant. The young mites 
mature in about ten or twelve days. 


' eS 
Fig. 17—Red Spider, Tetranychus bimaculatus, male, greatly magnified. 


Fig. 18—Red Spider, Tetranychus bimaculatus, female, greatly magnified. 
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Remedial Measures—This pest can usually be held in check, or even ex- 
terminated, by thorough and timely spraying of the plants with water, if 
the spray is fine and the pressure considerable; but this is a preventive 
rather than a remedial measure, for, owing to the excessive rate of multipli- 
cation of the mites in a hot, dry atmosphere, and owing further to the fact 
that the web beneath which they live becomes denser as their numbers in- 
crease, the spraying is ineffective unless it is done while the infestation is 
still slight. Indeed, no treatment is of much practical value if the mites 
have become well established on living plants. A special nozzle introduced 
by Dr. B. T. Galloway, of the U. S. Department of Agriculture for use against 
the red spider is very effective, “As it readily serves to keep the leaves in a 
thoroughly healthy condition, and at the same time wets the beds but 
little.’’* 

Fumes of sulphur or hydrocyanic acid gas will kill the red spider, but 
the strength required is by far greater than the plants will stand. After 
the cucumber or other crop has been gathered, and before infested vines have 
been removed, it is advisable to fumigate them with one of these two sub- 
stances, using one ounce of cyanide of potassium to one hundred cubic feet 
of space, or burning one pound of sulphur to one thousand cubic feet. It 
is hardly necessary to say that these strengths will kill living plant. (For 
full directions for the use of these materials, see pages 261 and 263.) 

Sulphur is one of the best remedies for the red spider, and most of the 
remedies that have been recommended require sulphur as one of the ingre- 
dients. Liberally dusting the plants with sulphur after syringing is effect- 
ive, or, better, applying a spray consisting of one ounce of sulphur to one 
gallon of water. A little soap added to this sulphur solution will increase 
its .efficiency. 

Soap solutions, either whale oil or a neutral soap such as the “Ivory,” are 
of great value in the eradication of the pest, but the addition of sulphur as 
mentioned above increases their value. 

A lye-sulphur mixture has recently been recommended by Dr. F. H. Chit- 
tenden, and is said to be more effective than any of the many other ma- 
terials tested. Directions for preparing this spray are given on page 260. 

Whatever insecticide is used, especially when the infestation is severe, 
should be applied with as great pressure as practicable, for the greatest 
trouble in controlling this mite arises from the difficulty in penetrating the 
web which it spins. The stream should also be directed to the lower surfaces 
of the leaves, for it is here that the spider is most often found. 


THE EEL-WoRM. 
Heterodera yadicicola Greeff. 


The Eel-worm is a common pest in hothouses, particularly injurious to 
the cucumber, and, unfortunately, it is apparently becoming more wide- 
spread each year. In Illinois it is known only as a greenhouse pest, and 
our observations indicate that here, at least, it is unable to survive the 
winter in the field. 

The only unmistakable indications of the presence of this root-feeding 
worm are the swellings or enlargements of the roots (Fig. 20) often re- 
ferred to by the gardener as root-knots.* These root-knots vary in size and 
shape, largely according to the number of worms present, to their position 
on the roots, and to the kind of plant. The presence of eel-worms may be 
indicated by a sickly appearance of the plant, by the dying of its leaves, and 
by its final collapse, although nothing but an examination of its roots can 
certainly incriminate the species. Plants are commonly half grown or 
bearing fruit before they are noticeably weakened by the eel-worm. 


*The Common Red Spider, by F. H. gee Cire. U. S. Dept. of Agr., 
Bur. of Ent., No. 104 (Jan. 26, 1909), p. 

*This deformity should not be confused ce the club-root of cabbage and related 
plants, which is due to bacterial disease. 
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The young eel-worm (Fig. 19) is very minute and elongate. It is pro- 
vided with a spearlike organ projecting from the head, and with this it 
pierces the tender root (Fig. 21), in which it ultimately imbeds itself. The 
worms continue to grow—in width rather than in Jength—within the root, 
the female finally becoming club-shaped, but the male resuming its original 
slender form. The young, hatching from the eggs laid within the root, make 
their way into the soil, and thence into new roots. 


Fig. 19—Nematode Worm, Heterodera radicicola, among particles of. soil. 
Greatly magnified. 


Preventive and Remedial Measures—Tools which have been used in soil 


infested by eel-worms snould be thoroughly washed or, better, sterilized be- 
fore using them in other soil. 


Fig. 20—Cucumber roots showing galls of a nematode, Heterodera radicicola. 
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Among the most suggestive methods of treating infested greenhouses 
is that used by Mr. W. F. Preston, of Dixon, Illinois. Having had serious 
trouble with nematodes on cucumber plants, he used the sterilization pro- 
cess about to be described, but, owing to the “solid bed,’ worms in the un- 
sterilized soil below soon reinfested the treated soil. To prevent this, a 
cement floor was put in the bed about ten inches below the top, the wooden 
sides being retained. The nematodes did not reappear until the following 
summer, when the vines were old and ready to be removed, as was also the 
soil. They then gained entrance between the cement floor of the bed and 
the wooden side-walls. The soil could probably be wholly protected by mak- 
ing the sides as well as the floor of cement, sloping the floor from the center 
towards each side, and leaving holes along the sides, near the floor of the 
bed, for drainage. 


Fig. 21—Tip of cucumber root with young nematodes, Heterodera radicicola, just 
entering. Enlarged. 


Sterilization of the soil by steam is the most efficient measure of con- 
trolling the eel-worm, as well as many insect pests ordinarily introduced 
into the greenhouse with the soil, and various ways of accomplishing this 
have been devised by hothouse gardeners. Perhaps the earliest record of 
this soil treatment is that of Mr. W. N. Rudd,* of Chicago, who used it 
successfully in 1893. The most practical and economical method with 
which I am acquainted, is that of Mr. J. F. Ammann, of Edwardsville, Illi- 
nois. Into\a sterilizing bin of rough boards, measuring two feet high, 10 
feet wide, and 20 feet long, about a foot of soil is placed, and a heating ap- 
paratus of five “runs” of old perforated two-inch pipe is laid and con- 
nected with the steam supply. Another foot of soil is added, and potatoes 
are placed in the bin, one at each end and another in the center. The bin is 
then covered with a tarpaulin, and 80 pounds of steam are turned into the 
pipes for about an hour and a half, or until the potatoes are well cooked. 


LETTUCE. 


The cultivation of lettuce, though carried on throughout the year, is con- 
fined to hothouses during the cooler months. The hothouse product is far 
the most important, and it is to this that insect pests are the most trouble- 
some. Cutworms, the lettuce plant-louse, and the cabbage-worm are usually 
abundant enough to do it much damage, and need the close attention of the 
lettuce grower. 


*Killing Grubs in Soil. American Florist (Chicago), Vol. IX, Sept. 28, 1893, p. 171. 
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THE VARIEGATED CUTWORM. 


Peridroma margaritosa Haw. (Peridroma saucia, Agrotis saucia.) 


Young lettuce, cabbage and other plants, are often cut off, or otherwise 
eaten, by some unseen insect, and later the leaves may be so badly eaten as 
to ruin them for market. In such cases if one searches near the plant, 
just beneath the surface of the soil, he is almost certain to find a grayish 
or dark fleshy cutworm. 

The only cutworm I found feeding on lettuce and other vegetables in the 
greenhouses and out-of-doors in 1908 was the species named above. The 
ege (Fig. 22, €) from which it hatches is about one-fiftieth of an inch in 
diameter, dome-shaped, with vertical ribs. When first laid it is creamy 
white with a pearly luster, but it soon changes to a pinkish tint, and finally 
to lilac or darker. The parent moth may deposit 500 eggs, or even more, 
in masses of 60 and upwards (Fig. 22, f). The larva hatches in five or six 
days, and after eating the egg shell from which it has emerged, begins feed- 
ing on the lettuce leaf. When full grown (Fig. 22, 0, c, d) it is about an 
inch and a half long. It is usually dull, blackish brown, mottled with gray, 
some larve being paler and others darker. A characteristic marking is a 
row of four to six yellowish dots along the median line of the back. This 
cutworm feeds at night, and hides during the day in the soil just be- 
neath the surface, or under boards or rubbish near the plant. It remains 
a cutworm for 25 to 30 days, and then goes into the ground and pupates in 
an oval earthen cell, usually found just below the surface. Fifteen to 
nineteen days later it comes out as a moth (Fig. 22, a). The pupa is shin- 
ing reddish brown, growing darker with age. It is about an inch long, 
slightly pointed at one end and rounded at the other. The moth measures 
about one and three quarter inches across the expanded Wings. The fore 
wings are brownish, mottled with black or gray, the shades and markings 
varying considerably. The hind wings are nearly uniform grayish or pale 
brownish, with a darker border. Like the larva, the moth is nocturnal 
in habit, and the eggs are iaid at night. The adult may live a week or more, 
but rarely lasts more than ten days. The complete life cycle in summer 
requires 45 to 54 days, but in winter, in greenhouses, the period is much 
longer. Out-of-doors there are two generations in a year, and in green- 
houses probably four or more. According to various writers the winter 
may be passed outdoors in either the pupal, larval, or adult stage. 


= 


Fig. 22—Variegated Cutworm, Peridroma margaritosa: a, adult; b, larva, side 
view ; c, same curled up; d, dark-colored larva, seen from above; e, single 
ege; f, ciuster of eggs on twig. All natural size except ege. 
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Natural Enemies—A single tachinid fly (Archytes aterrima Desv.)* has 
been bred from this cutworm in Illinois, but three species of these flies and - 
several hymenopterous parasites have been reported to infest it elsewhere. 
None of these, however, is of much importance in lessening its numbers. 

Remedial Measures—In the greenhouse, for such vegetables as lettuce, in- 
secticides may best be used in the form of a poisoned bait. Successful ex- — 
periments against cutworms were made by me in a Chicago greenhouse 
this year (1908) with both poisoned bran and poisoned lettuce leaves. In 
lettuce houses the latter will usually be the most convenient. If the soil is 
new, and especially if it is a sod soil, lettuce leaves should be laid on the 
beds and dry Paris green sprinkled lightly over them before the crop is 
planted. Or if the lettuce has already been planted, it should be pulled 
up if cutworms are abundant, and a row of lettuce leaves should be laid - 
along each side or in the center of the bed, and then poisoned. Even though 
there are but very ‘few cutworms in the greenhouse, it is always best to 
repeat this process at the final gathering of each crop. It is but little 
trouble to lay fresh refuse leaves along the bed and sprinkle them with the 
poison. oe 


Fig. 23—Trap lantern for adults of cutworm. 


A lantern trap (Fig. 23) is also useful in the greenhouse. This consists 
of a tub with an inch or two of water in the bottom and a little kerosene to 
form a. surface film, and a lantern is hung over the tub to be kept burning 
for several nights. The moths are attracted by the light, and in flyins 
around it drop into the tub and are killed by the oil. 

Outdoor plants, such as cabbages, beets and onions, may be protected by 
the use of poisoned bran mash, the formula for which is given on page 260. 
This should be placed in small piles, about a tablespoonful to a pile, at the 
bases of the plants. When a field which has been in grass is to be planted 
to vegetables, it is well to use the poisoned bran in spring, shortly before 
planting the crop. 

Dusting or spraying plants with Paris green or arsenate of lead is effective 
against cutworms and safe for most yegetables, but not for lettuce. 


*Determined by Cc. A. Hart. 
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It is often easier to pick, brush, or shake off cutworms than to destroy 
them by poison. 

In agricultural practice, early fall plowing is often helpful if done while 
cutworms are still actively feeding. Their food being thus destroyed, many 
will starve, and others will be too weak to survive the winter. On the other 
hand, if the plowing is delayed until the cutworms have pupated, little or 
no benefit will follow. Crop rotation may sometimes be useful, but as very 
few garden plants are unmolested by cutworms, it is not to be relied on. 
Nevertheless, if it can be avoided the more succulent plants should not be 
grown in soil known to be infested by cutworms. 

Clean culture is, of course, important. Weeds and rubbish afford excel- 
lent breeding places for cutworms as well as for many other insects. 


THE LETTUCE PLANT-LOUSE. 


Macrosiphum lactucae Kalt. (Nectarophora lactucae, Siphonophora lactucae, 
; Aphis lactucae). 


The lettuce-louse is probably to be found in every Illinois greenhouse 
where lettuce is grown. If often becomes very abundant, especially in the 
lettuce heads, and not only stunts the plants, but makes the product un- 
salable because it is impossible to free the heads thoroughly from the lice. 
I have also found this louse on celery out-of-doors, but never sufficiently 
abundant to do injury. 

Its life history is the same as that of most other plant-lice; that is, the 
viviparous female reproduces without the intervention of the male, and 
gives birth to living young. Each louse may produce 50 to 100 young, and 
because of this great reproductive capacity a greenhouse may be almost 
overrun before the presence of the insects has been noticed. 

Natural Enemies—Fortunately, this species, like most plant-lice, is subject 
to the attacks of many parasitic and predaceous insects which do much to 
control it. They are seldom capable of holding it completely in check, how- 
ever, and remedial measures must be resorted to. 

Remedies—Only remedies to be used in greenhouses need be mentioned, as 
this louse has not been found by us of economic importance elsewhere. 

Fumigation is the only satisfactory remedy. The lice are usually within 
the heads, making it almost impossible to reach them with a spray; and at 
any rate the use of an effective spray would probably spoil the lettuce for 
the market. Tobacco or one of the tobacco extracts, or, better, hydrocyanic 
acid gas, may be used as a fumigant. The latter is the more effective, and 
will also destroy the white-fly and the aphis of the cucumber, which plant is 
usually grown in the same houses with lettuce. 


THE~ IMPORTED CABBAGE-WORM. 
Pontia rapae Linn. (Pieris rapae). 


Occasionally the cabbage-worm becomes abundant and destructive to 
greenhouse lettuce, and I have seen beds which were planted the last part 
of August or the first part of September completely ruined by it. It has 
been already sufficiently discussed as one of the cabbage insects (pages 220- 
222). 

Methods of Control—As arsenicals cannot be used. on lettuce, it is hardly 
probable that the cabbage-worm in greenhouses can be successfully treated 
by any of the measures advised for its control out-of-doors (pages 221-222). 
If there are cabbage gardens near a greenhouse, it is not advisable to plant 
lettuce until the middle or last of September. If, in spite of precautions, a 
bed becomes badly infested, the plants should be thoroughly sprayed with 
Paris green, and pulled up within two or three days, after which the bed 
may be replanted. 
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ONION. 


With the possible exception of the potato, the onion is the most important 
garden product of Illinois and its insect enemies are the most difficult to con- 
trol. In 1899, 2,563 acres were used for the growing of onions in this State, 
and the acreage has enormously increased since then. There are but two 
onion pests which are of general economic interest, the onion-maggot and 
the onion thrips. 


THE ONION-MAGGOT. 


Phorbia ceparum Meigen. (Pegomyia cepetorum, P. ceparum, Anthomyia 
ceparum). 


Any one who has ever had anything to do with onion-growing is fully aware 
of the great damage done by the onion-maggot (Fig. 26). As soon as the 
plant begins to sprout, the work of the maggot begins, and it is at this time 
that much of the damage is done, although it is not so evident then as later. 


Fig. 24—Onion Maggot, Phorbia ceparum, female and head of male. Length of 
body about three-sixteenths of an inch. 


Much of the trouble attributed to poor seed is really due to the maggot, 
which may attack and quickly kill the plants just as they appear above 
ground, or even sooner., The earlier the attack the greater the number of 
plants destroyed, since more will be eaten by the maggot. 
The adult (Fig. 24) of this maggot is very similar to the common house- 
fly in general appearance, except that it has a grayish thorax and is some- 
what smaller. It is a near relative of the cabbage root-maggot, already 
described, and the two insects, as well as their work, are much alike. The 
winter may be passed in any one of its various stages excepting the egg. 
Hibernating adults, or adults maturing early in spring, deposit eggs deep 
in the cracks and crevices of the earth, near the young plants. The minute 
maggots hatching two to four days later, more or less according to the 
prevailing temperatures, make their way to the bulb and begin feeding on 
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the roots and the underground parts of the plant. They burrow within the 
bulb, causing the inner parts to decay. An infested onion may appear 
sound, but by pressure the rotten parts and the maggots may be forced 
out. When full grown, some two or three weeks after hatching, the maggots 
change to brownish oval puparia (Fig. 25) in the bulbs or in the earth not 
far from the onions in which they have been feeding. These puparia trans- 
form to adult flies in about two weeks, and the flies, in turn, deposit eggs 
for a second generation. 


Fig. 25—Onion Maggot, Phorbia ceparum, puparium. Length about one-fourth inch. 


Natural Enemies—The onion-maggot has a few parasitic enemies, but” 
they are seldom numerous enough to hold it in check, and have little 
economic value in Illinois. Chickens and other domestic fowls are fond of 
this insect, but on a large onion farm, it would be too difficult and expensive 
to keep enough of them to be of much assistance. 

Methods of Control—As this insect often lives over the winter as a mag- 
got or as a puparium in the onion bulb, it is of great importance that the 
fields should be thoroughly cleaned up ‘in fall, no onions being allowed to 
remain there over winter. 


Fig. 26—Onion Maggot, Phorbia ceparum, larva, side view. Length about 
five-sixteenths of an inch. 


Fig. 27—Onion Maggot, Phorbia ceparum, tip of larva, top and side views. 
x Greatly magnified. 


As a rule, this pest is more abundant and destructive on comparatively 
sheltered areas than in open fields over which the winds have full play. 
This fact should be borne in mind in locating onion beds. 

The amount and kinds of manure used may have an important influence 
on the damage done by this insect. Prof. C. G. Hewitt, of the University of 
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Manchester, England, has recently shown* that Anthomyia radicum, a Huro- 
pean species very closely related to the onion-maggot, breeds freely in horse 
manure. It has often been noticed by entomologists and gardeners that fields 
which have been abundantly manured are worse infested than those where 
little manure has been useda.} 

It is much easier to keep these maggots from infesting onions than to 
kill them after their appearance. The three best repellents and preventives 
which have been recommended from time to time are hellebore, tobacco dust 
and dry lime. The first two are discussed under remedies for the cabbage 
root-maggot, (pages 224 and 225) and on pages 259 and 260. Dry lime may be 
applied in the same manner as tobacco dust. These substances either repel 
the fly or prevent the maggot from reaching the plant even though the eggs 
are deposited. They should be applied about the time the plants are sprout- 
ing or just as they appear above ground. 

After plants have become infested it is often possible to kill the maggots 
before they enter the bulb by applying a contact insecticide. Carbolic acid 
emulsion and a decoction of hellepore (page 259) have given the best results. 
They shouldbe applied as soon as the maggots are noticed, or at least before 
they enter the bulbs, otherwise it is impossible to reach them with any 
insecticide. 

Old onions may be used as traps for the maggots, by placing them along 
the edges of the field in small piles in early spring, before the onion seed 
has been planted. The flies will be attracted to these decaying onions, which 
should be destroyed after infestation, particular care being taken to do this 
before any of the maggots have become adults. 

Mr. F. A. Sirrine§ suggests the following hand method: “To get at the 
onion maggot after the eggs have been laid, carefully lift all the infested 
onions and destroy the maggots by crushing or by dipping in kerosene. If 
this is done early in the season, when their work is first noticed, it will be 
no more of a task than the process of first weeding.” 

The use of commercial fertilizers, to force the plants rapidly at first, will 
greatly lessen the amount of injury by the maggot. 


THE ONION THRIPS. 
Thrips tabaci Lind. 


In July or August one sometimes sees whitened onion plants in numbers 
sufficient to give the entire field a hoary look. This ‘white blast,” as it is 
often called, is due to a tiny winged insect, the thrips of the onion, sometimes 
incorrectly called the “onion-louse,” which often appears in great numbers, 


Fig. 28—Onion Thrips, Thrips tabaci: a, adult; b, antenna of same; c, young 
larva; d, full grown larva. All highly magnified. ; 


feeding first at the axils of the leaves. It does not actually eat the leaves, 
for its mouth parts, which form an inverted cone projecting from the under 
side of the head, are not of the true biting type. It pierces the epidermis of 


*On the Life-history of the Root-Maggot, Anthomyia radicum Meigen, Jour. 
Econ. Biol., Vol. II, Pt. 2 (Aug. 31, 1907), p. 57; and on the Bionomics of certain 
Calyptrate Muscidee and their Economic ‘Significance, with especial Reference to 
Flies inhabiting Houses. Ibid, Pt. 3 (Dec. 11, 1907), pp. 86-87. 

+For tests with ‘blood and bone” see page 17. 

§$Maggots and Smut in Onions. Rural New Yorker, May 12, 1900, Vol. 59, p. 334. 
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the leaf, and by moving the tip of the cone backward and forward it makes 
an opening, through which it sucks the juices of the plant. Since this thrips 
is a general feeder, attacking many cultivated plants as well as weeds, it is 
of great economic importance, not only to the truck gardener but to the 
florist also. It is often injurious to cabbage and to cucumber plants in 
greenhouses. 

Its eggs are deposited just within the leaf tissue. The young (Fig. 29, c) 
are very minute at hatching, elongate, and pale yellowish. The adults 
(Fig. 29, a) closely resemble the young in shape, but differ by their darker 
color, and usually by the possession of wings. There are several genera- 
tions a year, the number varying according to the season. The winter is 
passed in either the larval or the adult stage. 

Natural Checks—The insect enemies of this thrips are of no importance, 
but the character of the weather has a noticeable influence on its abundance, 
wet weather being decidedly to its disadvantage. . 

Remedial Measures—The standard insecticides for thrips are kerosene 
emulsion and whale-oil soap. Spraying must begin at the first appearance 
of the insects, and must be repeated in a week or ten days. The most 
effective indoor remedies are thorough and frequent fumigation with tobacco 
and tobacco extracts, or with hydrocyanic acid gas. 

Clean culture is very important, since thrips hibernate on weeds and 
grasses along the edge of the onion fields. By plowing up. all weedy and 
grassy land late in fall, after the thrips have left the onions, or by thoroughly 
burning over such land during the winter, the number of thrips can be 
greatly diminished. Entire communities should practice these farming 
methods, for otherwise fields properly cared for may become reinfested from 
those. neglected. 


GARDEN PEAS. 


Fig. 29—Pea-louse. Macrosiphum pisi, on stems of red clover. Natural size. 
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Garden peas are grown to a considerable extent by many of the market 
gardeners, and one insect pest, the pea-louse, has been found to do great in- 
jury to this crop in I)linois. 


THE PEA-LOUSE. 
Macrosiphum pisi Kalt. (Nectarophora destructor, Siphonophora pisi, Aphis 
pisi). 
This plant-louse (Fig. 29) is common in all parts of the United States, 


and is a pest of some importance in Europe, its original home. Its life 
history is not unlike that of plant-lice already described. The adult is about 


Fig. 30—Pea-louse, Macrosiphuin pisi, wingless viviparous female. Greatly 
magnified. : 


the size of a pin-head, or a little larger, pale green, and soft. It may be 
winged (Fig. 31) or wingless (Fig. 30). The winter-is passed either in the 
egg or the adult stage, and usually on clover, from which it migrates to 
the pea in spring, sometimes multiplying enormously on this crop. 


Fig. 31—Pea-louse, Macrosiphum pisi, winged viviparous female. Greatly magnified. 
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Natural Enemies—Many parasitic and predaceous insects prey on the 
pea-louse and materially aid in checking its rapid multiplication, the para- 


sites not infrequently becoming numerous enough to control it completely. 
(Fig. 32.) 


Fig. 32—Pea- louse, Macrosiphuim pisi, empty skin. after the emergence of a winged 
parasite. Greatly magnified. 


Remedial Measures—Sprays of kerosene emulsion or whale-oil soap solu- 
tion are probably the best remedies known. They should be applied at the 
first appearance of the lice, and continued as needed. 


Fig. 33—Pea-louse, Macrosiphum pisi, attacked by fungus. Greatly magnified. 


The brush and cultivator method is also much used. With this in view 
the peas must be planted in rows at least two feet apart. As soon as the 
lice infest the vines, and at intervals subsequently, they are brushed from 
the vines and covered by a cultivator before they can get back. Brooms 
made of fresh-cut pine branches have been suggested for brushing the lice 
from the vines. 
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POTATO. 


The potato is the most important vegetable grown in Illinois, both in 
acreage and value of the crop. Though it is attacked by a number of in- 
sect pests, none are of much economic importance in this State except the 
Colorado potato-beetle, the wireworms, the flea-beetles, and the potato plant- 
louse. The stalk-borer (Papaipema nitela) is also occasionally injurious to 
this crop. For a discussion of this insect see pages 254-255. 


i THe CoLorAno POTATO-BEETLE. 
Leptinotarsa 10-lineata Say. (Doryphora 10-lineata.) 


This common and injurious species has doubtless caused greater damage 
to potatoes in Illinois than any other insect, and it is found on the vines 
in destructive numbers every year. It is a western species, its original hab- 
itat being the Rocky mountain region. Its native food consisted of wild 
plants closely related to the potato, and when potato-culture reached its 
native prairies it promptly availed itself of the increased food supply thus 
‘afforded. It began its migration eastward by way of the potato fields about 
the year 1860, reaching Illinois some fifteen years later. Except im the 
Pacific coast region, it is now found generally distributed throughout the 
United States and Canada, wherever the potato is grown. 
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Fig. 34—Potato Beetle, Leptinotarsa 10-lineata: a, eggs; b, larve, young and full- 
grown; c, pupa; d, adults; e, wing-cover of adult; f, hind leg of 
adult. Natural size except e and f. ; 


The yellow and black striped beetle (Fig. 34, d, d) passes the winter in 
the ground, and makes its appearance early in spring. It feeds at first on 
the young potato plants if these are at once available, or, if not, on some 
one of its wild food-plants. The sexes soon mate, and the clusters of bright 
yellowish-orange eggs (Fig. 34, a, a) are deposited on the under side of 
the leaves. Each cluster may contain from 25 to 75 eggs, or even more, and 
individual beetles have been known to lay as many as 3,000 eggs under cer- 
tain artificial conditions. The average number, however, is about 450.* The 
fleshy, grub-like larve (Fig. 34, b, b, b) hatch in four to seven days and at 
once begin to eat the potato leaves. They are dark red when hatched, but 
gradually become paler as they grow, with two rows of blackish spots along 
each side of the body. When two or three weeks old they go into the 


*Further Biological Notes on the Colorado Potato-beetle, Leptinotarsa decemlin- 
eata (Say), by Alec. Arséne Girault. Annals Ent. Soc. America, Vol. I, No. 2 
(June, 1908), p. 158. Columbus, Ohio. 
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ground for pupation, emerging as beetles one or two weeks later. These 
beetles may feed and then go into hibernation, or eggs may be deposited 
for another generation. The number of generations is gtill in dispute, but 
there is probably but one as a rule, only a few of the béttles first to emerge 
laying eggs for a second generation the same year. 


Fig. 35—Potatoes showing injury by wire worms, Limonius confusus. 


Natural Enemies—Insects enemies of the potato-beetle are not uncommon, 
put it is doubtful if in Illinois they ever play any considerable role in re- 
ducing its numbers. Its commonest parasite in the vicinity of Chicago was 
a Tachina fly—Phorocera rufilabris V. d. W.* The white eggs of this fly 
were common on the backs of both beetles and larve—on the thoracic plate 
of the adult, and between the thoracic segments of the larva. The maggots 
hatching from these eggs enter the bodies of the beetles or the larve, soon 
killing them. Many predaceous enemies are known, including soldier-bugs, 
robber-flies, spiders, ground-beetles, ladybirds, tiger-beetles, rove-beetles, and 
‘some native birds and the domestic fowls. 

Methods of Control—The two standard remedies for injuries by this pest 
are Paris green and arsenate of lead. In Illinois, dry Paris green, with 
or without lime or flour, is used by nearly all potato growers. It has the 
advantage of being easy to prepare and apply, but there are offsetting dis- 
advantages which make it less desirable than Paris green in water. It is 
less adhesive than the fluid spray, and hence must be applied more frequently 
and more labor is required. The dry poison is very injurious when breathed 
into the lungs by the person applying it. Bordeaux mixture should always 
be added to Paris green when it is applied in water—as also to the arsen- 
ate of lead—for this compound spray is more effective against flea-beetles, 
‘and is a remedy for blight. Furthermore, the lime in the Bordeaux unites 
with the Paris green, thus increasing its adhesiveness, and it changes the 
soluble arsenic to insoluble, thus preventing the burning of the foliage which 
often follows when Paris green is used alone. The method of preparation 
is given on page 60. The potato patch, and indeed the entire farm, should 
be kept free from weeds of the nightshade family, for the potato-beetle can 
breed on these. 


*Determined by C. A. Hart. 
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‘WIREWORMS. 
Limonius confusus Lec. 


But one kind of wireworm has been found by us common enough in Cook 
county to require special mention, but this single. species is very injurious 
there to potatoes (Fig.:35, 36), radishes, onions, turnips, tomatoes, cabbage, 
corn, and horseradish. It burrows into or devours the roots and tubers of 
these vegetables, thus often completely ruining the crop. With the excep- 
tion of the onion, tomatoes, cabbage, and corn, the plants above mentioned 
give no evidence above ground of the presence of wireworms, their attacks 
seldom weakening the plant, but merely disfiguring the marketable part. 


Fig. 36—Wireworm, Limonius confusus, larva. Length about three-fourths inch. 
& 


Remediat Measures—Three methods of control are practiced: rotation of 
crops, fall plowing, and poisoned baits. Cropping for two years with some 
vegetable which is virtually immune, such as beans, peas, spinach, cucumber, 
melon, rhubarb, lettuce, or pepper, should rid the soil of wireworms.* — 


Fig. 37—Wireworm, Limonius confusus, tip of larva, seen from above. 
Greatly magnified. 


_ Late summer or fall plowing is frequently resorted to in order to destroy 
the pups and beetles. The land should be cultivated thoroughly ‘several 
times in the fall. 


*This list is given on the authority of those who have reported these plants to 
be:practically uninjured by wireworms, even when the latter are present in the soil. 


39 


Trapping the adults by poisoned baits is a method sometimes used in the 
eastern states. Sliced potatoes, wads of green clover, or corn-meal dough, 
poisoned with Paris green, have been found effective.* 

These baits should be placed under boards in various: parts of the field, 
and renewed once or twice a week during the spring and early summer. 


Fig. 38—Wireworm, Limonius confusus, adult beetle. Length about three- 
sixteenths inch. 


THE POTATO F'LEA-BEETLE. 


Epitriz cucumeris Harr. (Crepidodera. cucwmeris Harr.) 


Potato leaves are often riddled with small holes as if they had been the 
target for a discharge of shot. Such injury is the work of flea-beetles. The 
life history and habits of the potato flea-beetle (Fig. 39) are essentially the 
same as those of the cabbage flea-beetle, which is discussed on pages 227-228. 


Fig. 39—Potato Flea-beetle, Hpitrix cucuneris, adult. Enlarged as indicated. 


Remedies—The best remedy is spraying with Paris green, or arsenate of 
lead, and Bordeaux mixture, as recommended for the potato-beetle (page 


*Our own experiments the past year with poisoned baits for this insect were not 
sufficiently effective to pay for the labor and materials. 
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250). Potatoes may be thus protected against the potato-beetle, the flea-beetle, 
and the blight. Other remedies applicable to this pest may be found on 
- pages 227-228. 


THE POTATO PLANT-LOUSE. 


Macrosiphum solanifolii Ashm. (Nectarophora solanifolii, Siphonophora 
solanifolii). 


The potato plant-louse is often a very troublesome species, densely in- 
festing the tops of the plants and soon stunting or even killing them. It is 
so much like the notorious and destructive pea-louse that the two species 
cannot. be distinguished without a closer examination than the ordinary ob- 
server is likely to make. Although commonly pale greenish, there is a red 
variety of this species which, during the summer, is often as abundant as 
the commoner green form. The life history and natural enemies of this 
aphis are similar to those of other plant-lice already described. 

Remedial Measures—The only available remedies are those suggested for 
other plant-lice; namely, kerosene emulsion and soap solutions (pages 258 
and 259). 

Clean culture seems to be of much importance, inasmuch as the eggs are 
deposited in fall on shepherd’s-purse and possibly on various other weeds.* 

Fall plowing and burning over grassy and weedy areas in the neighbor- 
hood of potato fields are certainly to be recommended; and Miss Patch further 
commends, as a precaution, the practice of burning old potato stalks, since 
belated specimens of the plant-lice may possibly remain on them under cer- 
tain conditions. 


SPINACH. 


Spinach is often attacked in fall by a plant-louse which sometimes destroys 
entire fields. 


THE OMNIVOROUS PLANT-LOUSE. 
Myzus persicae Sulz. (Rhopalosiphum dianthi, Aphis dianthi.) 


In the fall of 1908 my attention was attracted to the great abundance of a 
plant-louse infesting spinach on many truck farms near Chicago. This louse 
may feed on almost any plant, as the common name above given implies. 
Among the vegetables whick it sometimes injures, weakening the plants and 
causing a curling of the leaves, are turnip, radish, celery, cabbage and 
cauliflower. It is impracticable to wash off these green lice after they 
become abundant, and the presence of thousands of them on the spinach 
renders it unsalable. 

Remedies—The only practicable remedy is thorough spraying with a con- 
tact insecticide which will not give a permanent odor or taste to the leaves. 
The standard tobacco or nicotine extracts (page 260) answer the purpose. 
It is very important that spinach should be closely watched, and that the 
plants be sprayed at the first appearance of the lice. The treatment should 
be repeated at intervals as may be necessary. 


TOMATO. 


Although not extensively grown in the truck-gardens of Cook county, the 
tomato is of much importance in other parts of the State, particularly as 
supplied to canneries. A stalk-borer (Papaipema nitela) is the principal in- 
sect enemy of the crop in Cook county, and is no doubt the cause of more 
damage than is commonly charged to it. To the casual observer there is no 
indication of the presence of these insects when the plants wilt and die from 


*According to Miss Edith M. Patch. See ‘The Potato Plant Louse.” Bull. 
Maine Agr. Exper. Station, No. 147 (Nov., 1907), pp. 247-248. Orono, Me. 
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its attack, and as a rule the gardener is at a loss to find the cause, the char- 
acteristic round hole in the stalk being easily overlooked. Occasionally the 
Colorado potato-beetle, treated on pages 249-250, damages tomatoes soon after 
transplanting to the field. 


THE STALK-BORER. 
Papaipema nitela Guen. (Hydroécia nitela, Gortyna nitela.) 


This borer, or “heart worm,” as it is often called by corn growers, was found 
destructive to tomato and corn, and occasionally to potato, in a number of re- 
stricted areas during the past year. Other vegetables known to be injured 
by it are rhubarb, spinach, cauliflower, eggplant, and pepper. 

The presence of this caterpillar in the tomato plant is indicated by the 
wilting or death and final breaking down of the top, and by the presence of 
a round hole in the side of the stalk, from which a brownish excrement is 


Fig. 40—Stalk-borer, Papaipema nitela: a, adult; b, half-grown larva; c, mature 
larva in burrow; d, side of one of its segments; e, pupa. 
Slightly enlarged. 


oozing. Upon careful examination of plants so injured a peculiarly striped 
larva (Fig. 40, 0) will usually be found in the stalk. The following descrip- 
tion is quoted from Professor Forbes.* 

The larva may be readily recognized “by the peculiar break in the striping 
of the body at the middle * * * (Fig. 40, b) giving it an appearance 
as if it had been pinched or injured there. It is about an inch long when 
full grown. The general color varies from purplish brown to whitish brown, 
according to age, and it is marked with five white stripes, one running down 
the middle of the back, and two on each side * * *, The stripes nearly 
vanish as the larva matures (Fig. 40, c). The head and top of the neck, and 
the leathery anal shield at the opposite end of the body are light reddish 
yellow with a black stripe on each side.” 

The young caterpillar first feeds within the stems of grasses or weeds, 
but as it becomes larger it is compelled to seek thicker-stem plants, and it 


*Twenty-third Rep. State Ent. Ill., pp. 44, 45. 
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is at this time that it begins to infest garden vegetables. In northern Illi- 
nois, in 1908, half grown larve were found in tomato stalks the middle of 
June, when fully half the plants in the field had been killed by them. The 
larva usually enters the stem near the base and burrows upwards. When 
full grown it changes into a reddish brown pupa (Fig. 40, e) within the 
stalk, usually below the original entrance hole, and later the grayish moth 
(Fig. 40, a) emerges. According to Prof. F. L. Washburn* the eggs of this 
moth are deposited in masses on the stem of the plant near its base. It is 
supposed that they are laid in grass lands in fall, and that they hatch the © 
same season or the following spring. 

Economic Procedure—After plants have become infested, no remedy can 
be used to save those individual plants, and they should be pulled up and 
‘burned immediately to prevent the larve from entering other plants, and 
also to decrease the number of the borers for the next year. 

In spring, vegetation around tomato, potato, and corn fields should be 
watched, and if it is wilting or dying it should be examined to learn if this 
borer is present, in which case the weeds should be cut and destroyed with- 
out delay. 

Late fall plowing of infested fields is advised in order to bury the eggs, 
which, as already said, are supposed to be laid in grass or weedy land in 
fall, and all weeds, not only in the fields but along the roadsides adjoining 
them, should be destroyed at this time. 


PREPARATION OF INSECTICIDES FOR USE AGAINST INSECTS INJURIOUS To GARDEN 
AND HOTHOUSE VEGETABLES. 


From the economic point of view insects are divisible into two classes; 
those which chew and swallow the tissues of the plant, and those which 
suck their juices. Insects of the first. class—cabbage-worms, potato-beetles, 
and cutworms, for example—can usually be destroyed by one of the so-called 
stomach poisons enumerated below; but those of the second class—plant- 
lice, thrips, the white-fily, etc—are unharmed by such insecticides because 
they take their food from the interior of the plant, and so a contact insecti- 
cide must be used. 

The classification in the following synoptical list of insecticides is based 
on their most obvious distinctions, and the subsequent treatment corres- 
ponds to the order of the list. 


Dust or Liquid Sprays 


Stomach poisons—for biting insects. PAGE. 
Paris green, dry, with or without an adulterant +.......; 2 256 
Paris «green, liquid spray, Wong... .. otk Se ee 256 
Arsenate: of" Leads sa wai Sieptitissas «+ fo blacw 4 deh laianig 2 oh aimee 256 
Resin-lime mixture, with apotson .....)..<¢0.;.0s ds sell eee 256 
Bordeaux mixture, withoa poison .. ..s.e0.08!.. 5.08 oe 257 

Contact insecticides—for sucking insects 
Kerosene emulsion. ..o52 hee... NE a Se ee 258 
Whale-oil soap solution’. 0... ...60 Say 2 Oe er 259 
Carbolic’ acid: emulsion. Ft... .. eee Soe ee ey 15) 
Hellebore decoetion:.25. 47 299%. ... 0). an eerie. ee 259 
Insect powder -(pyrethum: or Duhach) "2... ce eee 259 
Tobaceo ‘and nicotine: preparations ‘32.07.0001 ee eee 260 
Lye-sulphur wash: ii. boc eee - oc Dae ee ba eects tr * 260 

Poisoned Baits—for biting insects 
Poisoned: bran mash ‘3:'0. 20. REM. uke ee ee 260 
Poisoned lettuce or clover leaves ...............20. » it OSs Sn, 260 


*Preliminary Report upon Work with the Stalk Borers in Minnesota. 12th Rep. 
State Ent. Minn., p. 151, Dec., 1908. 


Repellants—for any insects PAGE. 
CAEN OUC BELO aT Ue Lilien. cra Pee «5. cc ahs S als eiaola re Die bes be By 260 
SERCO LGU eer tt st aa orale RE oo ee eee Ee CRM ee a PS) 260 
nee YY te eee ee eee meme. Sk En ee he cgi gece EM 261 
MOR CAITR LT ECUM Gite chet cic © occ fies cite ata a tte ee ee nels 257 

Fumigants—for any insects 
Hydrotyanicv acid eas 2.2. esha hs (APR OMGI INA toe Oe AT bdsete 2u06y LAGB 
Carbon ubisulfid!) ace. ei. fan, <* REA asen hee ee tee ras. be 262 
BCE UR e pie eh eed SON ST cei Res ss. wha ar ele lemsel ad Seat Sardty Rien et ha. x 263 
TT POCGRCO TES 00) ate sip lees CEA CFR sks Letis SiSVIRG sess Glas Gan Sits ale TS dle 263 
Nicotine preparations ......... ar... state gam eae dee ere wert. dO... 263 


PARIS GREEN—Dry. 


Unmixed Paris green may be sprinkled upon plants, but the danger of 
burning the leaves is lessened by adulterating it with flour, land-plaster, or. 
air-slacked lime in the proportion of one pound of the poison to twenty-five 
pounds of flour or to fifty pounds of land-plaster or lime. 

Apply thoroughly and evenly with a hand ‘“dust-sprayer’” early in the 
morning, when the dew is on the plants. 


PARIS GREEN—LIQUID SPRay. 


Formula. 
Ere AS PE OOTP Et citi inte a SUES «oa! 5 wi a PO RON 1 pound 
MI LIG LOC ERT Cn aitat, ERM brs ova 0 8 slg. diane 1144 pounds 
WALOT 7 metre coed oth Cc. ih % 150 ~=—s gallons 


Slake the lime and add the Paris green, thoroughly mixing before adding 
the water, The mixture must be kept well stirred while it is being sprayed, 
and most spray-pumps have an attachment for this purpose. The liquid 
spray is safer and more efficient than either of the dry mixtures previously 
mentioned. 


ARSENATE or LEAD. 


Arsenate of lead can be made by properly combining lead acetate and 
arsenate of soda, but it is difficult to make a good grade of it, and unless 
large quantities are needed it is best to purchase standard brands, which 
are ready for use when dissolved in water. 

The price of arsenate of lead is less than that of Paris green, but as one 
must use two to three times as much of it to secure a desired result, it is 
slightly more expensive as an insecticide than Paris green. This fact is 
offset, however, by the following advantages which arsenate of lead has 
over all other arsenicals: it is much more adhesive, remaining on the foliage 
for a period during which two or three sprayings with Paris green would 
be necessary; it remains in suspension better; it shows on the foilage; and 
it is harmless to vegetation, this last fact being of special advantage when 
the more tender plants are sprayed. / 

Care should be taken to obtain a good grade, for there are many worthless 
brands on the market. Usually a good grade can be obtained from any re- 
liable wholesale druggist. As the strengths of the various brands differ, 
the -gardener should follow the directions accompanying the arsenate he is 
to use. 


RESIN-LIME MIXTURE. 


The resin-lime mixture serves as a stock solution to which poisons may be. 
added. It is valuable chiefly because of its adhesive properties, being for 
this reason well suited to smooth leaves, such as those of the cabbage. It 
has the disadvantage, however, that considerable time is necessary for its 
preparation, and that it is especially liable to clog the spray-nozzle. It is 
prepared as follows: 
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Stock Solution. 


Pulverizéd “resins: (ieee. s Galea 5 pounds 
Concentrated TV En 3 Geen. ...4 tales ee 1 pound 
Fish oil, or any animal oil except tallow 1 pint 

Water ., oon Scie eee cs the Siete eee 5 gallons 


Place the resin, oil, and a gallon of hot water in an iron kettle and heat 
until the resin is softened, after which the lye should be added to the heated 
mixture and the whole thoroughly stirred. Then add the remaining four 
gallons of water and boil for about two hours, or until it will unite with cold 
water and make a clear, amber-colored liquid. If there is less than five 
gallons of the preparation, add water enough to make that quantity. This 
stock solution will keep indefinitely, and the quantity needed for the whole 
season may be made up at one time. 


Preparation for Use. 


Stock, solutions). AnhWes ee. Muanne seme 1 gallon 
Water 2. <o405 bo. dete ae ives IIE =F cota ane ae 16 gallons 
Milk ofslime*® iss. Gee meee. s sicaeateeae. 3 gallons 
Paris\)2reen 2.2 2. ae4 2 ee .. vee alee Y% pound 


First add the water to the stock solution, mixing thoroughly; then add 
the milk of lime; and, finally, add the Paris green, previously stirred up 
with water to form a thin paste. The whole mixture must then be thor- 
oughly stirred. This preparation should be made up as needed, for if al- 
lowed to stand any considerable time it will settle, and will also gum up 
the pump valves and the nozzles. 


BORDEAUX MIXTURE AND PARIS GREEN. 


Bordeaux mixture is primarily a fungicide; but it is also useful as a re- 
pellant against some insects, and with Paris green or arsenate of lead it 
makes an excellent combination spray to be used when both fungi and leaf- 
eating insects are to be dealt with on the same crop. 

Various strengths of the Bordeaux are used by the vegetable gardener 
according to the plants to be sprayed. Those in commonest use are often 
conveniently designated as 4:4:50, and 6:6:50. The significance of the fig- 
ures is evident from the following 4:4:50 formula: 


Copper sulphate’. 2oeaewe. 2s. eee 4 pounds 
Qiicklinie® <) Gece eee tee. sy eerie seen 4 pounds 
Water secs ical no Ae Oe «| 0's nae Pane 50 gallons 


For such plants as asparagus, tomatoes, and melons, the 4:4:50 strength 
is used; and for the potato and related plants, the 6:6:50. 

To make the Bordeaux mixture, dissolve the copper sulphate in about 20 
gallons of water—best done by placing the sulphate, or bluestone as it is 
often called, in a gunny sack or other stout cloth bag and suspending it in 
the water. It will dissolve in a day or so, and if’ covered to prevent evap- 
oration it will keep indefinitely. If less than 50 gallons of the Bordeaux 
mixture is needed, or if the solution is wanted immediately, the bluestone 
may be readily dissolved in hot water.+ In another vessel slake the lime, 
adding the water slowly, to obtain a smooth, creamy liquid, using barely 
enough water to cover the lime after it has settled. In this condition, if 
evaporation is prevented, it will, like the copper-sulphate solution, keep 
indefinitely. 

When ready to spray add enough water to each stock solution, separately, 
to make 25 gallons, stir each thoroughly, and then mix the two together. 
This may be done by having the barrels containing the two solutions on a 


*Milk of lime is made by slaking stone lime and adding sufficient water to make 
a thin whitewash. 

7Copper sulphate, either dry or in solution, corrodes iron, and a wooden, 
earthen, brass, or copper vessel should be used. 
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high support, with plugs near the Bottor so that both solutions can be 
run into a third vessel below, the operator stirring the fluids as they unite. 
Or, if such an apparatus is not obtainable, the mixture may be made by 
pouring the two fluids together from buckets (Fig. 41). 


Fig. 41—Method of preparing Bordeaux mixture by hand. 


For the combined fungicide and insecticide, add five or six ounces of 
Paris green, previously made into a paste with water, to fifty gallons of 
Bordeaux mixture, and thoroughly stir. If arsenate of lead is used in place 
of the Paris green, about four or five times as much will be required. 

Although the separate solutions of the copper sulphate and of the lime 
are stable, they are not so when combined, and therefore only the quantity 
to be used at the time should be made up. 


KEROSENE EMULSION. 


Stock Solution (66 per cent kerosene). 


Soap 0. fits. CL: ee SEG Y% pound 
FVOTOSENGar iin 2 6 nares ee aah elke sla al hy 2 gallons 
WY OUGT ama meact hat Ee CRUE Senos aD e« cha hake 1 gallon 


If hard soap is used, cut it into fine shavings and dissolve in boiling water, 
after which remove from the fire and immediately add the kerosene and 
thoroughly mix. This may be done most easily by churning for about ten 
minutes with a force-pump, the nozzle being turned back into the liquid; or, 
in the absence of a pump, the liquid may be turned from one bucket to 
another for fully ten minutes, holding the bucket high so as to give force 
to the falling liquid. When thoroughly emulsified it will have the consist- 
ency of thick cream, and the oil will not separate out. There is great dan- 
ger of injuring the plants if the mixture is not well and thoroughly made. 


*Hither hard or soft soap may be used. Whale-oil soap and ‘‘Tak-a-nap” soap 
have given excellent results. 
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For spraying vegetation the stock solution should be diluted to the desired 
strength. For a five per cent emulsion add 37 gallons of water to 39 gallons 
of the stock solution; for a 10 per cent emulsion add 17 gallons of water 
to the same; and for a fifteen per cent emulsion add 10% gallons. 

It is desirable to use soft water both for the'stock and as a diluent, but 
if this is not obtainable the water should be softened by adding lye or sal- 
soda. ; 

The emulsion should be applied to plants with a spray-pump, and in a 
fine mist-like spray. For most insects a ten per cent emulsion is Pee 
enough. 


WHALE-OIL SOAP SOLUTION. 


Whale-oil soap is an’ effective insecticide for plant-lice and other soft- 
bodied insects. For use, dissolve one pound of the soap in six to eight 
gallons of hot water. 

CARBOLIC AcID EMULSION. 


Carbolic acid emulsion is a contact insecticide, and also acts as a repellant, 
being chiefly used for the treatment of root-infesting insects. 


Stock Solution. 


Hard soap (preferably “Ivory” or “Tak-a-nap’’).... 1 pound 
Soft - Waster tess ase Sie «6 sie Oe ee 1 gallon 
Crude: tarbolies acid. (ison Seis « sic kta vei rei ee 1 pint 


Dissolve finely shaved soap in boiling water, add the carbolic acid, and 
churn as for kerosene emulsion. For use, one part of the a solution is 
diluted with thirty to forty parts of water. 


HELLEBORE DECOCTION. 


For use against root-maggots, this decoction is prepared by steeping two 
ounces of white helleboré in one gallon of hot water for 30 minutes. For 
insects infesting the foilage, one ounce of hellebore to two gallons of water 
is sufficient. Hellebore very soon loses its insecticidal properties by exposure 
to the air, and care should be taken to obtain only such as is known to be 
fresh. 


INSECT POWDER (PYRETHRUM, OR BUHACH). 


Pyrethrum, or insect powder, as this insecticide is commonly called, is of 
special value for killing certain kinds of insects, and it has the advantage 
of being harmless to human beings and the higher animals. On the other 
hand, its expense prohibits its use on a commercial scale, and it quickly 
loses its virtue when exposed to the air. If used in a dry form it should 
be mixed with twice its weight of common flour, and kept in a tightly 
closed vessel for 24 hours before using. It may be applied with a dust 
sprayer or some sifting apparatus. A decoction of pyrethrum may be made 
by mixing one ounce of the powder with enough water to form a thin paste | 
and allowing it to stand several hours, after which sufficient water should 
be added to make two gallons. This is less effective than the dry powder. 

In purchasing pyrethrum, only hermetically sealed cans of it are safe, 
for the reason already given, but if they can not be obtained care must be 
taken ta buy only an absolutely fresh article. 


me ® PO 
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ToBAcco DECOCTION AND NICOTINE PREPARATIONS. 


Tobacco decoction, although not so effective as some of the above-men- 
tioned contact insecticides, is still used by many for killing soft-bodied in- 
Sects, such as plant-lice. It is prepared by steeping tobacco stems in hot 
water at the rate of one pound to two to three gallons. 

_More reliable than the above, are various commercial preparations which 
likewise have nicotine as their active principle. (See page 263.) 


LYE-SULPHUR WASH. 


This contact spray is said to have particular value against the red spider. 
It is prepared by mixing five pounds of flowers of sulphur with cold water 
and then adding to this sulphur paste two and a half pounds of pulverized 
caustic soda. Water is added from time to time, to prevent burning, until 
a concentrated solution of five gallons is obtained. One gallon of this stock 
solution is sufficient for 25 gallons of* spray. 


POISONED BRAN MASH. 


Brakiy)) 400 sate eee ae So: Gace 16 pounds 
AVIS) STOO a aryr ro erate, 6 oe Sb cleid wiles 1 pound 


Slightly dampen the bran and add the Paris green, mixing until every 
particle of the bran bears some of the poison. The bran should be barely 
wet enough to make the powder adhere to it, as experiments in green- 
houses strongly indicate that a soggy mash is not freely eaten by cutworms. 
A little salt in the water used is said to give the mixture additional relish. 


POISONED LETTUCE OR CLOVER LEAVES. 


Small lots of lettuce or clover are poisoned with Paris green, either dry 
or suspended in water, and the poisoned vegetation is then cut or mowed, 
and scattered over the infested tract (see page 241). This and the poisoned 
bran mash seem to be about equally effective. 


CARBOLIC ACID AND LIME. 


A coating of the soil at the base of the plants with carbolic acid and lime 
has been recommended by Dr. John B. Smith* as “the most effective ma- 
terial tested,” in his experiments against the onion-maggot in New Jersey.t 
To make the mixture, slake three pints of lump lime in a gallon of water, 
and add one tablespoonful of crude carbolic acid. When applied properly 
along the rows with a sprinkling-can or spray-nozzle, a thin crust will form 
on the ground around the plants, which is said to serve the same purpose 
as the tarred felt-paper protectors described on page 224. 


TosBacco DvuST. 


Tobacco dust has been recommended as a useful repellant, particularly 
against such insects as root-maggots and cucumber-beetles. It has the 
further advantage of serving as a contact insecticide and as an excellent 
fertilizer. Indeed, it is said that its value as a fertilizer alone is sufficient 
to cover its cost. 

For leaf-eating insects it is dusted on the leaves early in the morning, 
while the dew is on. For root-feeding insects it is sprinkled along the 
rows at the base of the plants, preferably when the soil is moist. 


*The Cabbage and Onion Maggots. Bull. N. J. Agr..Exper. Station, No. 200 
(Feb. 12, 1907), pp. 16-19. 
7For reference to our own experience with it see page 224. 
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Dry LIME. 


Fresh air-slaked lime or quicklime when used as a repellant for root- 
maggots is sprinkled along the rows close about the plants, and acts simi- 
larly to the carbolized-lime application. As some insects of economic im- 
portance are attracted to manures, the latter should be sprinkled over with 
lime where there is danger of infestation by insect pests. 

Dry lime, especially when fresh, is strongly caustic, and is therefore 
valuable as a contact insecticide for slugs, plant-lice, and soft-bodied insects 
generally. 


HyprocyAnic Acip GAS. 


Hydrocyanic acid gas is doubtless the most powerful and effective fumigant 


known. Indeed, many are afraid to handle the deadly gas; but it can be 
used with perfect safety if proper care be taken. 

It is impossible to give a set formyla for its use, owing to differences in 
the structure of greenhouses. In those of average tightness I have used 
it on cucumber plants, without injury to them, at a strength of 1 ounce 
of potassium cyanide to 3,000 cubic feet of space—fumigating in the evening, 
and keeping the house closed over night. 


The materials necessary for fumigation with hydroeyante acid gas are . 
potassium cyanide (98 to 99 per cent pure), commercial sulphuric acid, and — 


water; and the requisite utensils are half-gallon or gallon jars—stone, 
earthen, or granite—and a supply of ordinary small paper bags.. 


Fig. 42—Diagram illustrating determination of cubic contents of greenhouse. 


The number of cubic feet in the house should first be accurately calculated. 
The method of doing this may be illustrated by a simple computation based 
on the dimensions given in the accompanying figure, the understanding being 
that the length of the greenhouse is 100 feet. (Fig. 42.) The cubic con- 
tents of the rectangular section of the house, a c d e, equals 246 X100=14,400 
cubic feet; that of the triangular section a b aw, equals 8X8xX100+2=3,200 
cubic feet; and that of the other triangular section, b c x, equals 8X16X100 
+2—6,400 cubic feet. The cubic contents of this house are, therefore, 
14,400-+3,200+6,400—24,000 cubic feet. Assuming this house to be of no 
more than the average tightness, we may safely use potassium cyanide at 
the rate of one ounce to every 3,000 cubic feet of space, and 24,000 divided 
by 3,000 gives 8 as the number of ounces required in this illustrative case. 

The next procedure is to prepare the materials for use and to place the 
jars in the house. For every ounce of the potassium cyanide used, two 


ounces of sulphuric acid and four ounces of water are required. Two ounces © 


of the cyanide is about the right quantity for each jar, therefore, for a house 
of the above dimensions four jars should be placed at equal intervals along 
the aisles, and the eight ounces of cyanide divided into four equal parts, 
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and each part put into one of the paper bags. ‘These are used not only 
for convenience in handling the cyanide when placing it in the jars, but 
also because they slightly delay the action of the sulphuric acid-upon it, 
thus giving the fumigator ample time to leave the house before the reaction 
occurs, The jars being in place and the cyanide properly weighed and 
bagged, the next step is to close all the ventilators in order to prevent any 
avoidable escape of gas. The water—four liquid ounces to every avoirdupois 
ounce of cyanide—is then placed in each jar, the sulphuric acid—half as 
much as the water—is added, and as soon after as possible the bags of cyan- 
ide should be put into the jars and the'house vacated immediately. Doors 
should be locked and labels posted indicating the danger. No one should 
enter the house until it has been thoroughly aired by opening the side doors, 
and, if convenient, the ventilators also. It is best to fumigate in the evening, 
keeping the house closed till morning. I have never found a greenhouse so 
tight that the fumes would remain in it in dangerous quantities all night; 
nevertheless, it is safest to air the house well before entering. 

Precautions ant Miscellaneous Directions—As cyanide of potassium is a 
powerful poison it should be handled as little as possible. It should be kept 
_in tightly closed cans or jars, plainly labeled, where it will be inaccessible to 
persons not acquainted with its peisonous properties. Use only a grade 98 
to 99 per cent pure. It may be obtained in either granulated or Aep form, 
the former being the most convenient for use in fumigation. 

Sulphuric acid should not come in contact with the hands or with the 
clothes, as it will severely burn the flesh and ruin the clothes. It should 
not be placed in metal receptacles, as it will soon eat them through. 

Fumigate in the cooler parts of the day, and avoid, if possible, a tem- 
perature above 60° or 65° F., since at a higher temperature the plants are 
more liable to be injured. 

The foliage of plants to be fumigated should be perfectly ai otherwise 
it will absorb the gas and be burned. 

The best shaped jar, when using two ounces of cyanide to a jar is one four 
or five inches in diameter and about nine inches high. If more cyanide 
-is to be used in each receptacle larger jars must be used. 

Always put the water into the jars first, adding the acid later. Never 
pour water into the undiluted acid. 

After placing the sulphuric acid in the jars the bags of cyanide should 
be put in as soon as possible, for any delay will interfere with the proper 
reaction of the chemicals owing to the fact that the acid acts most power- 
fully when it first unites with the water. The manner of putting the bags 
into the acid is also important. They should not be held a foot or more 
above the jars and dropped in, as the bags may be thrown out by the 
reaction. Each bag must be carefully laid in the jar, but the fumigator 
must not lean over the jar as he does it, nor remain near it to watch the 
reaction. After a few fumigations the operator often becomes less atten- 
tive to the. prescribed direetions and precautions. This tendency should be 
promptly checked, the utmost care and caution being uniformly necessary. 


CARBON BISULPIIID. 


: Carbon bisulphid is used as a fumigant for aerial plant-lice, for root-lice and 
| root-maggots, and for weevils in seeds. For methods to be followed in treat- 
‘ing the first class mentioned, see page 226. Fer root-lice and root maggots, 
‘a small hole is made in the ground near the plant, and into it is poured a 
small tablespoonful of the liquid. The hole is then promptly closed and the 
maggots are killed by the fumes. The carbon bisulphid should not be poured 

| on the plant above ground nor directly on the roots. For weevils, the seed 

| should be placed in a tight box or bin, space being left at the top for a pan 

or other ghallow dish for the carbon bisulphid. This should be used at the 

\) J rate of one ounce to 60 cubic feet of box space, and the box should be kept 

closed for 24 hours. The vapor given off being heavier than air, descends, 
killing all insects present without injuring the seed. 


—4 D 
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As the fluid is inflammable, and its vapor, mixed with air, somewhzt ex- 
plosive, precaution should be taken never to permit a spark of fire to come 
in contact with it. ; 

Carbon bisulphid may be obtained at drug stores for 20 to 35 cents a pound. 
A grade known as ‘‘Fuma Carbon Bisulphide,” which is fully as effective for 
fumigation as the ordinary grade sold by druggists, is manufactured by E. R. 
Taylor, Penn Yan, New York, and furnished in 50 or 100-pound cans at 10 
cents a pound. 


SULPHUR. 


Thorough ckeaning Of greenhouses for the eradication of insect pests should 
be practiced by the greenhouse gardener when the houses are empty, and 
fumigating with sulphur is one of the best and easiest means to this end. 
About one pound of sulphur should be burned to every 2,000 cubic feet of 
space, after which the house should be kept tightly closed for 24 hours, or 
longer if convenient. It is needless to say that at this strength all plants, 
as well as insects, will be killed. 

For fumigating houses containing growing plants, evaporate a smal! 
quantity of sulphur in a suitable receptacle over a lamp or oil burner, taking 
-care that it does not catch fire; or the steam pipes may be painted with a 
sulphur paste made by mixing sulphur and water. A paste is sometimes 
made in which the sulphur is mixed with oil instead of water. Sulphur is 
not only valuable as an insecticide, but useful in controlling mildew. 


\ es 


Tobacco STEMS, 


Though tobacco stems for fumigation purposes have been largely super- 
seded by the recent introduction of various nicotine extracts, they are still 
used, and are recommended for killing plant-lice and thrips, especially when 
easily obtainable at a reasonable price. 

Three piles of stems, of about half a bushel each, are used to every 100 
linear feet of the house, the piles being dampened to prevent rapid burning. 
These are set on fire in the evening, when the building is left for the night.» . 
The house must be kept as tightly ‘closed as possible until morning. Fre- 
quent fumigations—at least weekly—are necessary to obtain the best re- | 
sults. 


NICOTINE PREPARATIONS. 4 


Many nicotine preparations are now on the market under such trade names) 
as “Nicoteen,” “Nicoticide,’ ‘“To-ba-ken,” “Nico-Fume,” etc. Most of them 
contain 25 to 45 per cent of nicotine, and are more effective, though more 
costly, than tobacco stems or tobacco dust. They may be used as fumigants 
in various ways. The commercially prepared fumigating papers are sus- 
pended in strips and lighted when ready to fumigate. Dry preparations are 
placed in shallow dishes and ignited. It is sometimes advisable to add a 
few drops of kerosene to facilitate their burning. The extracts are evap- 
erated over a lamp, or, like the sulphur paste, are painted on the steam 
pipes. They evaporate or burn slowly, producing a powerful vapor. As a. 
rule it is best to fumigate in the evening, keeping the houses closed over 

night. Most insect pests of the greenhouse may be controlled by thorough | 


, 


and oft-repeated fumigations with one of these extracts. 
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Illinois Farmers’ Institute 


CIRCULAR No. 5. 


Suggestions for Corn Contests. 


(Approved and Adopted by the Illinois Corn Growers’ Association, Jan. 25, 1912.) 


TEN-EAR, THIRTY-EAR AND BUSHEL BASIS. 


AGE CLASSES—Boys, 14 to 16 inclusive. Young Men, 17 to 20 
inclusive. Men, 21 and Above. ; 


VARIETY CLASSES—1. All those varieties recognized as stand- 
ard by the Illinois Corn Growers’ Association. 2. General. 


1. Local corn shows and all entries and judging of exhibits must be done 
according to the rules and the score card of the Illinois Corn Growers’ Asso- 
ciation. 

2. All corn shown must be grown by the exhibitor, and must be of the 
crop of the current season. 

3. The territory covered by any special contest should be divided into 
sections; the larger the area from which the exhibits come, the larger the 
number of sections necessary. 
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4. If, for any reason, (i. e., immaturity) at the time of a- contest it is 
impossible to remove the kernels to judge such points on the score card as 
kernel shape, kernel uniformity, or proportion of grain to ear, the marking 
on these points shall then be uniformly 80 per cent of the perfect score. 

5. It is recommended that the prizes in any given show be widely dis- 
tributed, a total of not less than five places when possible. A wide distribu- 
tion of small prizes is preferable to a few large premiums. 

6. Localities, towns, clubs, etc., wishing to conduct corn shows under the 
auspices of the Illinois Corn Growers’ Association shall make application to 
the Secretary of the Association. (Leigh F.-Maxcy, Curran, Illinois.) 

The Secretary shall see that such a locality, town, or club, is supplied with 
suggestive rules, score cards, etc., and with such assistance as.is desired. 

The Executive Committee of the Corn Growers’ Association and the stand- 
ing committee on rules for contests shall assist, the secretary whenever called 
upon. 


ACRE BASIS—BOYS CONTESTS. 


1. .Age limit, 15 to 20 years. : 

2.. The acre used may be any shape most convenient to the grower. It 
must contain no more or no less than 160 square rods. It must have a 
border row of corn on each side ana each end which shall be the same 
distance from the first corn row of the acre proper, as is the distance between 
the rows in the acre. 

8. The name and type of seed corn used must be recorded. 

4. The planning, and as nearly as possible, all the labor on the acre to 
be done by the contestant. 

5. An account of the time required for each of the various operations 
should be kept; these include fertilizing, plowing, pulverizing, planting, culti- 
vating, etc., as well as the manner of planting, hills, drills, listing, distance 
apart of hills, stalks per hill, ete. 

6. If fertilizers are used, give kind, amount applied and cost. 

7. Final measurement of the area and husking shall be done only under 
the supervision of the local committee of judges, one of whom shall be a 
representative of the Illinois Corn Growers’ Association. 

8. Samples of corn that are representative of the acre shall be taken be 
the local committee, and the per cent of dry matter determined according to 


the oil process. 


9. The yield per acre shall be calculated to water free corn; this places 
all contestants on exactly the same basis, and gives every variety of corn 
used, an equal show. 

10. The contest is to be judged by the following score card: 


Yisid: ofswater free Comme cs Fee ea Nie ip ses hee ee ee ee ELS Ne 
Completeness of report of work by contestant ......0.°5.4 4544 eee 20 
Ota Ss stEhRe hikes pee sees ee ETE eee 100 


Note 1. It is the sense of the committee that the above suggestions will 
lead to useful observation and information that may later be helpful to others 
and contribute to permanent advancement and welfare while a contest based 


wholly on yield of corn would fail largely in the object hoped for. 


Note 2. Men’s corn contests to be conducted under the same rules as above 
except that age limit is removed. 

Note 3. As an assistance in keeping accurate records the secretary of the 
Illinois Corn Growers’ Association will be prepared to furnish pe following 
sheet to all contestants in yield per acre contests: 
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RECORD SHEETS. 


ee remetoe tice LATIN: LOCALS OF Lean Nie ee nc. so ei atavalele G4 oa + cebaldlvae aaa 
Miiaisio ne Charactom Ol tie SUTEACGs SOIL: ©... 10a Met ce ealcs clei dues See ae ewe aif 
STRUT) TC oni ALY. MON Oa Rare Sea S ok casa Mee tase ood eed ote as sl) ew wae PRS 
wee Opi was (Ol Liev Ane last, VeAn Celery des nce Bae ese feats wie © cary Se dogle sal 
Simememaere Lay 1G lier ACT tits eh eee tcednee Micali aa! se de Stare Adin. e dish cack Re bie ald nee 
Give crops and gl ED Sota yields from field for five Years. .. 1... eee eee. 


Re re la ae VT OR Geek, aol » Bbc. wanes Aint eae eats g's. 2's <o, hera REG bd oushe ince aso hig ene Sees 
Mm OT ice aS One DCLOTG) DIOWENS Cll ieind este slos «secs de Neds ae cade « Sew prada 
Pee OO NCCrenUSeO © i’ eee pein te Ae eta an io kasd nd Subs Soho ede. ABUT Sel 
PERL WETS TCC UETGL 2 att wamaeia a et ane CI Iuisl wis wield « ehdae Gate we dies mire wae ommblb aber’ 
Sere reer mire LANG DLOW EE Haetioe ola de five org. © viene 2, 2,0 0% ddvscaty ee Sale oss wea 
eenetemrl 1 Gletah” cD OWS WAS BINSOU. amen tne tea oataia ts a) 0 pock «Sos sretutainye wae «Sag dite 
eet Siemeriics Weis PEQIIITGCL fre tO Wales nes wee ce wet hace oc die Sua Gye ale Site 4, 40s erode alee 
What work was done after plowing to prepare for planting? ............... 
Sr UMEeCe Cre Stl, 2,» oe aeieer beeen cee. et tre ake Sa gtlom. fake cab d lade 2 
Pee err mea TVG CO TOCUIT Cay pa cigetra tne oe a iia wines wins sereg co's « 3 'slaehy s Pye so 5 wee 2 alas 
Oe e PSE SII AERC TY OC GINe a. | meer rate, Mle ten” gi cry: sin av ia deers chee kb ev aedete wile 
Pere ent Heer Ol TEAL OU, | iter. seeing ah ne tik rite ig GiGi oS ys a shen Wid ay Ween sw va ow ae 
Rar armrest i) WASMINICUEEID Gm) Woke culslee Sa nica hie es o08 8 SRA ES Rea cig na odie 
ny Mere LOGE VAT TCL Y meee Gig colh fain eWeek sides seb Boa ede ee cece 
Oy eeereeClinination LCSt Wiese OE EUG) COP 2 ude sc che cere sccccunmes seedvhess 
ovate was tite Percentnee Glveerminatony: ol. ok eles es haul e oe eb alee 
Maem ecorlmarrlled, Checeed OF TISted ?) 0. Fi. oa eke cee ce cee ve meses 
Puree ee eT eCUISLATIOG MOL WEOIILTOWS 28 "eae cklcc wane Fide b esc w wc beteaeedaete 
ee ere OL ORTIS LhP itm seas eel teeta sorcerer SRLS Pe dada Wa Vivo wens « Oe a Bales oles 
eeeetmei ane Le el CLG.) Mery eee att i cele slegies diac Saisie ee eat = ae dae 
Mow inaty etalks per Scrét: S..8 oe. eke. ee Ree SRO, . . ) oA vo ae hi 
Wiemeuid vie first’ plants “ppear apove 2<round? vs... 2.0 e en. ogee ce. 
How many times was the corn ys alighted ee nn Ce Pale ee PRE 
Pee eaR Testa CN) ee WT Ge CIEL mete Ge OM Tidy tales bakes sitle qos 6 ta bee odahow cakes 
reer era) SOR Lh 41 AGT et MAST ie ey a Pie alc dk c cece des kek odes sec budaecs 
How much time required for each cultivation? 
Niemen fist LASsOle TN PeNt ce Wan tt dale lca ss Ps eke kee uee ce Babee. 
rete (ek eee a Meet aeIeR ate Cea OO id ok ya ss Me eee be see Ale e's 
ee ameter NO WORE TPs AIL GEL mm Mntutpbraiae aise hee coeis.& o's actoacts cs aie sje oie) Gewese ee Riess 
Miierrtiany ears were/prod ced On the acre? ie. si. ke eg eee ee, 
It is suggested that contestants make as careful an estimate of the number 


of ears produced on the acre as possible, and compare this number with the 
number of stalks growing on the acre. 


ay Beta 9, 8) 05d ae earane) 6) e 2 se «© ¢ » qlee 8 
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THE SCORE CARD. 


HGULy NOW es eae 
: Student’s Instructor’s 
Corn Seneaicuad to pee. Score. Score. Possible | Student’s. 
used in corn judging contests. ; errors. errors. 
| No No. No No 
se 

Pe Lengta Of ear tc tece sek ee aM REC 1 al Biber Us| vale ECA Fer ies See shee © Le. See eee ; 
2% Circumference of ear. oo a See eee a] iieioapee eae 28 EN ee eh pee a Sse 1 ee 
B |Coloran grain and “cobsyr 2-2 es ee v.10] 2 Paral: Se nS » ee Pat erga 1 {soe : 
Maio oV2h Oo oF (RYN CMe MRR ts lh ho oS Rae bias ih LOW Seer Seat oe te tlcne Matera © er eee a ek 
Dd Unitormity of exhibit. teks ee rsses ner + sl ar a Bers AGE, foe eae ata oe Ta): 2 i aoe 
6 Tins ofears. 2.) 9h. Actor SS She Be Ree ie 2 16S ee ee ty T |. Ae aes 
7 BUGS OL@arsn ha. oc pete come be lca tere 15) aire totes) pce | ae yraee | es ma LO ape ok? = 
8 |Kernel uniformity. ..0..........00002-2- Boh SNe cay gmat ee i a ie 
95 Kemel Shape. oceans swese sea Ne Olea teens,. Bilt Ae ig ee al Od kee : Loe ee = 
10 |Space between rows: 2. ---..s.c sss. sees erie Rpt Mes sas HA Lew i eas eases 
11 |Space between kernels at cob..........- 5) ae | Ieee GE Ae SR 9 1, 
12 |Vitality or seed condition...........:... AL igint Fu IS aa BR Sas, i eae 
13 PTUENESS LOFGY Dees sete teeta ie eres LO} 3 cg suateersl eke ethos | 2 INC tte Se Lice : sf SEN 
14 |Proportion of shelled corn to ear........ 10) a ccstbee 2c -Se aly. Ne eee eee eee 2 |: 3a 
ATO GL Stee ee sclera ca eteoeate ad et SHEA 100 ara Sid. «x a A RN 8. 2. |e 
Lacivotieribility or promptness 22. (Acts) eee ee 3 |. Saou 
BVOCAMELTONS. Sas eme tions eee cote ye eee bce ames poeta Of on Soest eS oe 2 

Students TabING. Loc cacirec ce ne sind eee Fe Se RRS > em eo ae ee ae are 

| a a 


Ce oe a SS ee ee Pe SS ee Sr 


RULES FOR RECORDING ERRORS. 


(1) If on any one item the student places the samples in the same order 
as the instructor, no error shall be counted. 

(2) If on any one item the student marks the samples alike and the in- 
structor unlike, or the student marks them unlike and the instructor alike, 
a .5 error shall be counted. 

(3) If on any one item the student places samples in the opposite order 
from the instructor, one error shall be counted. 

°(4) For each mistake in footing, one error shall be LAimeeal ‘ 

(5) For illegibility or lack of promptness in doing the work the instructor 
may, at his discretion, count from one to three errors. 

(6) To find the student’s rating, subtract his error from ‘the. possible 
errors (20) and find what per cent the difference is, of 20. 


(7) If there is a tie, or if several students have the same rating, the first 


place shall be given to the one whose footings are nearest to the footings 
of the instructor, and the second place to the one who stands second in this 
respect, ete. 
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PRELIMINARY REPORT OF THE MORE IMPORTANT 
INSECTS OF THE TRUCK GARDENS OF 
ILLINOIS. 


[By J. J. Davis, Assistant Entomologist for Northern Illinois. ] 
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Introductory Note—The following paper on the more important insects of the 
truck farm and vegetable garden was prepared by Mr. John J. Davis while he 
was in the service of the State Hntomologist’s office as assistant for northern 
Illinois. It was planned as an article for the Entomologist’s report, but is pub- 
lished in the report of the State Farmers’ Institute as a means of giving it earlier 
and wider circulation among those most immediately interested in its contents. 
Besides the main results of Mr. Davis’ work on this subject for three and a half 
years, while stationed at Chicago, it contains an abstract of the contents of pub- 


lished papers on its topic. 
STEPHEN A. FORBES, State Hntomologist. 


Vegetable gardening is now one of the most important of the various 
agricultural interests of Illinois. According to the census of 1900 there were 
256,213 acres in vegetables in Illinois in 1899, and the value of the products 
amounted to $10,346,797.00, this being the fourth largest valuation of such 
products for all the states. The average valuation of vegetables was $42.00. 
per acre, while that of all crops taken together was but $10.04. Although 
the gardening industry in Illinois, and especially in Cook County and coun- 
ties adjoining, has greatly increased since 1899, the figures for that year 
serve to indicate the relatively great importance of vegetable growing in 
Illinois. 

Chicago is the principal center of the truck garden industry of this 
State, and for a distance of 12 to 18 miles north, south and west of the city, 
agriculture is almost wholly gardening. This area is especially well adapted 
to such farming, as the more or less sandy character of the soil permits 
early tillage—a very important fact from the truck gardener’s point of view, 
since it enables him to get his products on the market at an early date, 
while prices are still high. Cook County growers have a market close at 
hand so that they can personally dispose of their produce, making sales from 
their own wagons, thus avoiding freight and commission charges. Further, 
Chicago affords an ample supply of manure for continuous fertilization, 
which is absolutely necessary where such intensive farming is practiced, and 
where so much is taken from the soil each year. 

Another important consideration is the labor supply; for such crops as 
onions and cucumbers require large numbers of laborers at certain times 
of the year, and in isolated localities and in small towns there is usually 
insufficient help in the busiest parts of the season. In Cook County, how- 
ever, the city of Chicago can usually furnish all the labor required, and at 
a cheaper rate than in remote localities. 

Probably the most important garden product of Illinois is the potato. 
The area in this crop in Illinois in 1899 was 139,464 acres, and the esti- 
mated value of the product was $4,702,033. In Cook County alone there 
were 15,336 acres in potatoes. Onions and cabbage are important crops, as 
are also asparagus, celery, beets, and that class of vegetables known as 
general truck, which includes radishes, lettuce, parsnips, carrots, rhubarb, 
beans, etc. The growing of sweet corn, tomatoes, beans and peas for can- 
ning, and of cucumbers for pickling, is becoming a prominent industry, and 
the same is true of melon growing in many parts of the State. Cucumbers, 
tomatoes, lettuce and radishes are extensively grown in hothouses, as well 
as out-of-doors. 

The gardening regions are more or less divided into areas, in each of 
which a certain class of products is cultivated. For example, a strip of 
ground half a mile or a mile in width may be used for onion culture almost 
exclusively, or it may be in potatoes or cabbage, or both, or it may be de- 
voted to general gardening. 

The more intensive the culture of a crop, the more important. becomes 
the control of its insect enemies. Land is especially desirable for vegetable 


/ 
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gardens near the market centers, and as these are almost invariably large 
cities, such land has a high value, and the greatest possible returns must 
be realized from it. To insure this the control of injurious insects becomes 
of great, if not prime, importance. 


GENERAL FARM METHODS FOR CONTROL OF INSECTS. 


Clean Culture.—Probably the most valuable of all farm practices for the 
control of insects is clean culture, by which is meant the clearing away of 
all useless vegetation, and the numerous other general meas@res which 
leave for insects no sufficient winter shelter, or adequate protection from 
the weather, the birds, and other natural checks upon their numbers. {n 
fall, rubbish of every kind, and especially standing unmarketable cabbages 
and onions, should be collected and destroyed, to deprive insects of their 


breeding and hiding places. These methods are particularly helpful in de-- 


stroying cabbage and onion maggots, cutworms, thrips, plant lice, potato 
beetles, and striped cucumber beetles. In the summer likewise, and especially 
early in spring, it is important to keep down the weeds, for they promote a 
rapid multiplication of insects, and provide temporary breeding places for 
some species pending the appearance of their special garden food plants. 
An early cutting of weeds is further beneficial by preventing their seeding. 


Importance of Healthy and Vigorous Plants.—It is a common observation 
that healthy and vigorous plants withstand the attacks of insects much 


better than weak and neglected ones. One of the principal requirements for 


vigorous growth is fertility of the soil. Good seed is necessarily an im- 
portant item, and, further, it should be properly planted and the crop should 
be thoroughly cultivated to secure strong and healthy plants. Such plants 
will also endure the effects of drouth for a much longer time than weaker 
plants. 

Rotation of Crops.—Crop rotation is one of the most valuable of the cul- 
tural methods for preventing insect attack. As a rule, it is bad practice in 
truck gardening to grow two successive crops of a vegetable, or of nearly 
related vegetables, successively, on the same piece of land; and, further, 
a crop should be planted as far as possible from the location of the same 
vegetable the year before. Especially is rotation desirable when the crop 
was badly damaged by insects the previous year. Some of the more im- 
portant insects whose injuries may be checked or controlled by this method, 
are cabbage and onion maggots, potato beetles, wireworms, white grubs and 
cutworms. ; 

Fall Plowing.—Another important means of insect control is fall plowing. 
In the northern part of Illinois, where the winters are usually severe, the 


value of this measure seems considerable, for its main object is to bring 


the insects in the soil nearer to the surface, where they may be killed by 
the cold. It is necessary in such localities to plow as late in fall as possible, 
when the insects are more or less inactive and unable to go very deep into 
the ground. Disking and harrowing in the fall is often helpful. 


Time of Planting.—It is often possible to avoid insect attack by either 
early or late spring planting. The object in planting early is to have the 
crop well started and sufficiently advanced to withstand insect attack when 
it occurs; while the object of late planting is to bring the crop on after 
the disappearance of the insect likely to injure it. I have known of but 
one instance of such benefit derived from early planting, and this was in 
the case of the onion maggot. Late spring planting is a successful measure 
of protection against some insects, such as cutworms, the striped cucumber 
beetle, fleabeetles, etc. 

Early Detection of the Presence of Insect Pests.——Usually an insect has 
already done much damage to a crop before its presence is known, and 
often it is discovered too late for the successful application of remedies. 
This makes it necessary for the gardener to keep vigilant watch of his crops 
in order to know when to spray or otherwise to treat them; that is to say, 
he should detect the presence of an injurious insect in his garden almost 
as soon as it appears. 

Insect injury may be recognized by the actual detection of the culprit; 
by the failure of seed to germinate; by injury to the leaves; by a wilting 
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of the plants; by the wilting or curling of the leaves, caused by aphis attack; 
by an uneven stand; or by the slow growth of the plants. 

The more important insects known to be injuring garden products in 
Illinois will now be discussed under the various crops, taken up in alphabeti- 
cal order. Methods of preparing the principal insecticides used by the 
gardener are given at the end of the article. 


ASPARAGUS. 


The area in asparagus has greatly increased in Illinois in the last few 
years, and the plant is now one of the most important products of several 
‘gardening districts. Only one insect—the common asparagus beetle (Crio- 
ceris asparagi Linn) has been found doing any considerable damage to this 
crop, and this in only two localities Where present, however, it is an 
important pest of this plant, and the increasing acreage in asparagus may 
cause its spread over a much larger territory. The asparagus grower should 
be on the continual lookout for it, and at its first appearance take immediate 
measures for its control. : 


THE COMMON ASPARAGUS BEETLE. 
Crioceris asparagi Linn. 


Both beetles and larve of this species cause injury by feeding on the 
young shoots as they appear 
above ground, and by defoliating 
the plants later in the season. 
In the first case the young shoots 
are rendered unsalable or of poor 
quality, while the loss of foliage 
greatly weakens’ the _ plants, 
especially seedlings. 

The beetle (Fig. 2, a) is one- 
sixth to one-fourth of an inch 
in length, and is gayly colored, 
the thorax being reddish, and 
the elytra, or wing covers, more 


WI LA 


or less striped with lemon yellow LAG ASS as 
and dark blue, and having a \ ZB ANNU 
reddish border. Early in spring, : pie 


at the time of the first cutting of 
asparagus, the beetles emerge 
from their winter quarters and 
lay their conspicuous yellowish, 
slender eggs (Fig. 2, Bb) end to 
end, in rows of eight or less, on 
the stalks or leaves of the aspara- 
gus plants. In our experiments 
a single female, in confinement 
with a male beetle, laid a total of 
386 eggs during her life of 29 
days—from May 13 to June 11. 
In about a week the eggs hatch 
into “grubs” or larve (Fig. 2, c), 
which immediately begin to feed. 
These become full-grown (Fig. 2, 
dad) in about two weeks or less, at 
which time they are a quarter 
of an inch in length, or slightly 
shorter, fleshy, and of an olive 
color. The mature larve go 
into the earth and change to 


i 
Fig. 1—Common Asparagus beetle, Crioceris 


f 3 asparagi, larve and adults, on asparagus. 
pup (Fig. 2, e) just beneath the Netured size. 


surface, 


1 Since the above was written it has been found in other localities, and it is 
probably only a matter of a few years until it will become common throughout our 
asparagus-growing districts. 
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They remain in this condition nine to twelve days, and then change to 
beetles, which, in turn, come out of the ground and lay eggs for a second 
generation. The beetles of this generation go into hibernation in the fall, 
about the middle of September in ordinary seasons. It is not certain that 
there are but two broods a year in Illinois; the life history has not been 
completely worked out for this State, but observations made in northern 
Illinois indicate that in ordinary seasons from two to three broods occur 
there. We have succeeded in raising three broods in one season in con- 
finement, under what were probably optimum conditions, in the latitude of 
Chicago. 

Methods of. Control.—Volunteer asparagus plants should be kept down 
in early spring, as they afford a good breeding place for the larve. Since 
the shoots are cut for the market every day or two, the eggs which may 
be deposited on them do not have time to hatch; and if the volunteer growth ~ 
is kept down there will be little chance of any eggs hatching in the field. 


Fresh air-slaked lime, dusted on the plants early in the morning, while 
the dew is on, has been reported by Dr. F. H. Chittenden as destructive to 
all grubs with which it 

comes in contact. 

Arsenical poisons are of 
value upon plants that are 
not being cut for food, and 
possess the advantage of 
destroying beetles, as well 
as grubs. The application 
should be made at frequent 
intervals, or as often as the 
larve reappear. Arsenate 
of lead or Paris green in 


i & water are excellent sprays 

Fig. 2—Common Asparagus Beetle, Crioceris as- for this urpose chy 
paragi: a, beetle; b, egg; ¢, newly hatched larva; ? pory a 

d, full grown larva; e, pupa. Enlarged as indi- arsenicals are also. effect- 
cated. ive—as Paris green mixed 


with lime, with lime and flour, or with land plaster. 


CABBAGE AND CAULIFLOWER. 


In Cook County gardens, cabbage and cauliflower rank in importance 
with such garden products as onions, cucumbers and potatoes. Not only 
are they among the most generally grown vegetables, but they are peculiarly 
susceptible to insect attack. In Illinois I have found the following insects 
doing noticeable damage to these crops: the imported or green cabbage 
worm, cutworms, the root maggot, plant lice, and fleabeetles. 


THE IMPORTED, CABBAGE WORM. 
Pontia rapae Linn. (Pieris rapae.) ¢ 


There is not a gardener who is unfamiliar with this common and 
destructive caterpillar. There are several ‘‘cabbage worms,” but the com- 
monest is the larva of the white butterfly (Pontia rapae) always to be 
found flying around cabbage fields during the summer. It emerges early | 
in spring, having passed the winter in the chrysalis or pupa stage. The 
greenish eggs, small, slender and ribbed, are soon deposited, usually singly, 
on the leaves of early cabbages or other cruciferous plants. The velvety 
green larva (Fig. 8, @) begins to feed rayenously on the leaves immediately 
upon hatching. It gets its growth in ten to fourteen days and becomes 
a chrysalis (Fig. 3, b) changing to a white butterfly (Fig. 4 and 5) some 
eight to twevle days later. The length of the season and other general 
conditions have much influence in determining the number of generations 
in any year. There are certainly as many as three, on an average, in 
northern Illinois. 

These caterpillars are not only injurious to cabbage, cauliflower, and 
other cruciferous plants, but they sometimes do much damage to lettuce. 
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Parasites—There is hardly a field of cabbage or cauliflower infested 
with these green caterpillars in which we can not find masses of small white 
or yellowish cocoons. These cocoons are formed by small larve which live 
within the bodies of the cabbage .worms, soon killing 
their hosts. Minute wasp-like adults emerge from the 
cocoons, and deposit eggs in the bodies of other cab- 
bage worms. This parasite (Apanteles glomeratus) is a 
valuable friend to the cabbage and cauliflower grower, 
and it is sometimes abundant enough to free the field 
of cabbage worms, at least for the time being. Many 
gardeners make the serious mistake of destroying the 
cocoons of this parasite, believing them to be the eggs 
of the white butterfly. 

Another parasite, Pteromalus puparum, kills many 
pups, or chrysalides, of this cabbage, worm, and mater- 
ially decreases the number of the next generation. Often 
the chrysalides from which the butterfly should have 
emerged, are dark brownish to black, and when broken 
open will be found to contain many maggot-like larve or 
dark brown pupae. These have developed’ from eggs _. > 
deposited in the living chrysalides by adults of Ptero- a apa 
malus puparum, which, like the parasite of the larva,  rapae: ie Mgakioe 
is a small wasp-like insect. I have reared 48 to 58 of b, pupa. Nat- 
these parasites from single chrysalides. ural size. 

In one large gardening district where cabbage and cauliflower are 
grown extensively, I could not find a single living worm or chrysalis August 
26, 1908, although a few weeks before 
both had been abundant. All had been 
killed by their parasites. 

Remedial Measures.—The following 
remedies are equally effective for any 
of the several caterpillers feeding on 
cabbage leaves, with the exception of 
cutworms, which will be treated later. 

The use of arsenicals on cabbage and 
cauliflower is often discouraged because 
of the supposed danger to the consumer. 
Exepriments with arsenate of lead and 7 Horn 
Paris green have been made, both in Fig. 4—Cabbage Butterfly, Pontia 
New York and in Kentucky, in which rapae, male, Natural size. 
the sprayed plants were analyzed to determine the amount of poison remain: 
ing on them. It was found that only a slight trace, if any, was present—in 
no case enough to be dangerous, even if all consumed by one person. Cauli- 
flower, however, should not be sprayed after the “flower” has begun to 
form, nor should cabbages be sprayed after they are two-thirds grown. 

Paris green in one of the standard remedies, and is more used to-day in 
spraying for cabbage worms than any other insecticide. It may be applied 
dry or suspended in water, and specific directions for either use of it are 
given at the end of this article (page 36). A resin-lime mixture has been 
highly recommended by Mr. F. A. Sirrine,’? who, after experiments with 
it, concluded that the yield of cabbages was increased 60 to 100 per cent by 
the treatment. He figures the cost of 
it at about $2 an acre. Two applica- 
tions are usually sufficient. Directions 
for the preparation of this mixture 
also may be found on page 36. 

Arsenate of lead has been success: 
fully used against the cabbage worm, 
but has the disadvantage of not ad- 
hering as well as the resin-lime. mix- 
ture, although better than Paris green 
alone. It consequently must be applied 
oftener—sometimes as many as three 


Fig. 5 — Cabbage Butterfly, Pontia 
rapae, female. Natural size. 


2A Spraying Mixture for Cauliflower and Cabbage Worms. Bull. Nive Agr. 
Expr. Station, No. 144 (Sept. 1898) Geneva. 
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or four times a year, but ordinarily only twice. It has the advantage of 
being easy to prepare, and, as it is white one can easily see when the plants 
have been thoroughly sprayed. © 

Pyrethrum is also recommended for this insect. It is more expensive 
than the arsenicals, but has the two advantages over them that it is not 
injurious to man, and that it can be used later in the season than they— 
that is, when the heads are nearly formed. 

Hot water at nearly boiling point will, of course, kill the worms, and is 
said to be harmless to the plants. Lime has been used against these worms, 
but it is ineffective, especially when they are numerous. Professor J. W. 
Lloyd says’ “cabbage worms were abundant late in the season, and in 
spite of five applications of air-slaked lime did considerable damage to the 
crop.”’ 

Cabbage stalks and other debris should be removed from the field in 
fall and burned, unless, as recommended by Dr. F. H. Chittenden * a few of 
the plants are left and poisoned as bait for the last generation of the insects. 


THE VARIEGATED CUTWORM. 
Peridroma margaritosa Haw. (Agrotis saucia, Peridroma saucia.) 


Cutworms are sometimes very injurious to cabbage, cutting off the young 
plants and killing them outright. For this reason they are a worse pest than 
the green caterpillars; but they are not so widespread, and are therefore of 
less economic importance. The life history of the above species and a 
description of it are given in connection with insects affecting lettuce 
(page 25.) 

Remedies.—Poisoned bait (see page 39) is probably the best remedy for 
cutworms. If they are known to be present, the bait should be put on the 
prepared field just before the cabbage plants are set out. If not, it should 
be used as soon as the presence of cutworms is recognized. 

Spraying with an arsenical poison, such as Paris green, will destroy 
some of the insects if the spray is applied to the stems near the ground; 
but the stalks are probably more frequently cut off just below the surface 
of the ground than just above it, and in the former case the poison would 
not be eaten by the cutworms. 

The collection of cutworms by hand is advised for some crops, but it: 
would generally be too expensive for large cabbage fields. 


THE CABBAGE Root Maaeor. 


Phorbia brassicae Bouche. (Pegomyia brassicae, Anthomyia brassicae). 

One of the most destructive enemies of cabbage and cauliflower in 
Illinois is the cabbage root maggot. It is white or cream colored, resembling 
the onion maggot. (Fig. 25), which is known to all Illinois gardeners. It 
is one of the immature stages of a fly which is much like the house fly in ap- 
pearance, but more cylindrical, somewhat smaller, and of a grayish or 
brownish color. The winter may be passed in either the adult, puparium, 
or maggot stage, the flies hibernating in rubbish, buildings, or any accessible 
place that will afford shelter, the puparia in onion bulbs left in the fields 
in the soil, and the maggots in the refuse bulbs. Early in spring the flies 
deposit their small, elliptical white eggs in small cracks and crevices near 
the stem of the plant, or on the stem beneath the surface. Usually within a 
week—not so soon if the weather is cool, but often within 24 or 36 hours in 
the warmer parts of the year—small maggots hatch from the eggs, and im- 
mediately go into the ground and begin to feed on the roots or stalk. Be- 
coming full-grown in a few weeks, they leave the roots to pupate in the 
soil near by. They remain in this dormant stage, as oval brown puparia, for 
about two weeks (in summer), and from these the adult flies emerge. There 
may be two or more generations in Illinois, according to the length of the 
season. 

Most of the injury to cabbage and cauliflower by this maggot is done 
while the plants are small, and particularly to early cabbage. For this 


Ae The ere Vegetable Garden. Bull. Ill. Agr. Expr. Station, No. 105, (Feb., 
» D. . 
#Insects Injurious to Vegetables, p. 139. Orange Judd Co., New York, 1907. 
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reason the acreage of early cabbage has greatly decreased in this State 
within the last few years. 

Economic Control.—Many methods have been recommended by various 
writers for the control of the cabbage root maggot, but most of these are 
preventive rather than remedial. Cabbage seldom brings a high price, and 
se measures that have been proposed are impracticable because of their 
cost. 

For the prevention of maggot attack in seed beds, probably the most suc- 
cessful and practical method of protecting the young plants is that of screen- 
ing them, as suggested by Dr. James Fletcher,’ and later successfully demon- 
strated on a large scale by Mr. W. J. Schoene.* This consists in growing 
the seedlings under cheap frames, made of light wood and covered with 
cheesecloth (Fig. 6), to protect the plants from the cabbage maggot flies. In 
Mr. Schoene’s experiments it proved very successful. He says: “Plants 
raised under cloth grew faster and reached the desired size for transplant- 
ing one week before the seedlings in the check [untreated] area. The screen 


Fig. 6—Cabbage seed bed with frame and screening in position, to keep out the 
cabbage maggot, Phorbia brassicae. 


sets were seasond by the removal of the covering thirteen days before the 
time of replanting, and showed no more wilting when transplanted than did 
the check seedlings.” ’ 

“The screened bed was entirely free of maggots, and produced 50,000 
sets, which were replanted. The check bed, of more than three times the 
size, yielded only 30,000 desirable plants. The cabbage maggots were gene- 
rally very destructive to unprotected seedlings.” 

The total cost for material was approximately 40 cents for each 1,000 
plants. The screens not only protect the plants from maggots, but also 
from the fleabeetles, which often do much damage to.young cabbage. 


For the destruction of maggots at the time when seedlings are to be trans- 
planted, roots not too badly infested for use should either be washed off 
with water before resetting them, in order to remove the maggots, or, as 


5Y¥nsects Injurious to Grain and Fodder Crops, Root Crops and Vegetables. 
Bull. Central Experimental Farms, Ottawa, Canada, No. 52 (June 1905), p. 35. 

6 Screenings for the Protection of Cabbage Seed Beds. Bull. N. Y. Agr. Exper. 
Station, No. 301 (March, 1908), Geneva. 
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Professor F. L. Washburn suggests,’ they may be dipped, in a decoction of 
white hellebore—one part of the powder to two parts of water. The latter 
treatment is preferable, for while the water will have no effect on the mag- 
gots except to remove some of them, the’ hellebore may kill them all. 

For the prevention of maggot attack after translating, probably the most 
successful measure is the use of tarred paper cards. Those ordinarily used 
are made of a thin grade of tarred felt paper, and are about 2% inches in 
diameter. They may be of any shape, but, as a matter of economy, aie 
usually hexagonal, with a slit from one side to the center. The card is 
placed on the plant by separating the two edges of the slit and slipping 
the card around the plant so that the stem comes in the middle of the card. 
The card must then be pressed close to the stem and flat on the ground. 
This being done, the female fly must lay her eggs either on the card—where 
there is small chance of their hatching—or on the stem—and if the card 
is close to the stem the young larve hatching from them will be unable 
to reach the roots—or else on the ground beyond the card, in which case the 
young larve, hatching so far from the plant, would probably be unable to 
reach it. | 

A carbolic acid and lime mixture (see page 39) has been recommended 
by others, but in our experience it proved worthless, the coat of lime cracking 
and leaving places for the deposit of eggs. After 24 hours the carbolic 
acid loses its value as a repellant. The mixture is applied along the rows 
with a sprinkling can or spraynozzle as the plants are transplanted, and in 
such manner as to coat the entire surface thinly around the plants. 

Tobacco dust placed around the base of the plants has been found to pre- 
vent the female from depositing her eggs on or near them. 

When these maggots have once gained a foothold in a cabbage field it is 
difficult, if not impossible, to exterminate them. The only practical insecti- 
cides which have been recommended are the carbolic acid emulsion, a decoc- 
tion of hellebore, and carbon bisulfid (see pages 38 and 41), and these have 
. given quite variable results. The carbon bisulfid has been used with success, | 
but the expense of application prohibits its use in large commercial gardens. 
Hellebore decoction has given us very good results. A third of a pint should 
be poured at the base of each plant when transplanted, and each week 
thereafter for three or four weeks. 

In using these insecticides it is necessary to make thorough application 
at the base of the plant before the maggots have had a chance to enter 
the root and protect themselves. ve 

The application of commercial fertilizers is of much value. They stim- 
ulate the plant and make it more resistant to maggot attacks. Ph 

Clean farming and fall plowing aid in preventing maggot attack. 

The use of “blood and bone,” with hellebore, was suggested to us by a 
gardener, who reported that some of his cabbages had been protected from 
this maggot by this means, while plants not so treated were seriously dam- 
aged by it, as in previous years. We tried this material this year (1910), 
placing a small quantity of the dry mixture about each cabbage plant after 
transplanting to the field, but unfortunately for the test, the maggots were 
not present in injurious numbers either in the treated or untreated plots, 
and therefore no definite conclusions were reached. Upon examining the 
“blood and bone” around the plants, however, we found in it many maggots 
which were bred to adults and determined as Phorbia fusciceps Zett, a 
species closely related to the cabbage and onion maggots, and often injurious 
to the same crops. The same species infested “blood and bone” when ap- 
plied to onions, the mixture being in this case drilled in on each side of 
the row. Although no recommendations can be made from these tests, it is 
thought best to make brief record of them. 


THE CABBAGE PLANTLOUSE. 
Aphis brassicae Linn. . 
During midsummer or early fall this plantlouse becomes noticeably 
abundant on cabbage and cauliflower plants, usually infesting the under sides 


™The Cabbage Maggot and other Injurious Insects of 1906. Bull. Minn. Agr. 
Exper. Station, No. 100 (Dec., 1906), p. 12. St. Anthony Park. 
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of the leaves in large, packed colonies, which rapidly increase in size 
unless checked by enemies or unfavorable weather. Both wingless and winged 
individuals are to be found, and though there are few of the latter as com- 
pared with the multitudes of the former, these few winged lice are the 
chief means of starting colonies in uninfested fields. Like other plant lice, 
the cabbage louse gives birth during the summer. months to living young, 
without previous fertilization of the female by the male. In the fall, as 
observed by Fletcher, Garman, Quaintance, and others, both sexes are 
produced, and eggs are deposited on the stems and leaves of cabbages re- 
maining in the field. Sometimes, however, viviparous females are found 
as late as midwinter, within the cabbage heads. 

The lice are about the size of a pinhead, soft-bodied, pale greenish, but 
completely covered with a whitish powder or bloom which is not unlike the 
bloom on cabbage leaves. 

Plantlice injure cabbage by sucking the juices of the plant. When 
abundant, they so disfigure and stunt it, especially the smaller and weaker 
plants, that it becomes unfit for market. 

Natural Checks.—lf it were not for the natural checks on its increase, 
the cabbage plantlouse would be one of the very worst pests with which the 
cabbage grower has to deal; but wet weather and its insect enemies greatly 
restrict its multiplication. It is not only subject to attack by many 
minute parasites, but it is preyed upon by several kinds of “ladybird” 
beetles and by the larva of a lacewing fly (Chrysopa), whose combined at- 
tacks greatly lessen the numbers of the aphids, and hold them in check. 


Fig. 7—Cabbage Plantlouse, Aphis brassicae, on head of cabbage 

Remedies.—Probably the most successful method of dealing with the cab- 
bage louse is fumigation with carbon bisulfid. This substance was tested 
by us in the fall of 1908 on cabbages badly infested with plantlice. Fumi- 
gation of cabbage or cauliflower on a commercial scale with individual 
covers for the plants would be too expensive for profit; but an economical 
method is to cover a considerable area of plants with large canvass or mus- 
lin sheets, with props at the corners and center, and wherever else may 
be necessary. The cover being ready, dishes are placed beneath it con- 


8 The Melon Louse and other Aphids, by C. E. Sanborn. Bull. ‘Texas Agr. Exper, 
Station, No. 89, (not dated) page 47. College station, 
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taining the carbon bisulfid at the rate of a teaspoonful to each cubic foot 
of space. The edges of the cloth, which should lie on the ground, are 
covered with earth to prevent, as far as possible, the escape of the fumes. 
After forty-five minutes to an hour the cover may be removed. This treat- 
ment also killed the thrips and cabbage worms which infested the plants, 
but it did not kill the parasites concealed in the aphid skins—which fact 
is greatly in its favor. With exposures of 20 and 30 minutes, nearly all the 
lice were killed; but with only 15 minutes or less, practically none were 
killed. (For other particulars concerning the use of carbon bisulfid see 
page 41.) Mr. C. E. Sanborn® has recommended the use of “Aphis Punk” 
or “Nico-Fume” paper in fumigating plants under cover. 

Kerosene emulsion of a 10 per cent strength is the standard spray 
for the cabbage plantlouse. Care should be taken to spray thoroughly the 
under side of the leaves, where the lice are usually most abundant, for 
the liquid must come in contact with the insects in order to kill them. (For 
formula, etc., see page 38). . 

Tobacco decoction and various soap mixtures have been recommended 
for this plantlouse, but they are less effective than the kerosene emulsion. 
It is hardly necessary to say that treatment should begin at the first ap- 
pearane of the lice. 

Clean culture, especially the destruction of the cabbage and cauliflower 
stalks in fall, is very important, to destroy the eggs which are deposited 
on the cabbage and related plants, and likewise to destroy the young and 
adult lice which may be hibernating on the same kinds of plants. 


THE CABBAGE FLEABEETLE. 
Phyllotreta vittata Fabr. 

This fleabeetle, often very abundant and destructive, is the only one of 
the many fleabettles—so named because of their remarkable leaping ability— 
which has been found injuring cabbage in 
northern Illinois. It is a black, shining, 
oval beetle (Fig. 8, @) about .08 inch long, 
with a broad, wavy longitudinal marking 
of pale yellow on each wing cover. It some- 
times injures other crops, especially rad- 
ishes, and its food plants include many 
weeds. It injures plants by eating in- 
numerable holes and pits in the leaves. 
It is most destructive to cabbages early 
in the year, when the plants are less than 
two inches high, at which stage they easily 
succumb to such attacks. 

I quote in full the concise paragraph 
on the life history of the immature stages 
Fig. 8.—Cabbage Fleabeetle, Phyl- of this flea beetle given by Professor H. 

acreage Manis VaaGarmatte 
f i ; “The early history of the cabbage flea- 
beetle was made out in 1865 by Dr. Shimer, of Mt. Carroll, Illinois. He 
found that the larva (Fig. 8, Bb) feeds on the roots of cabbage, in which 
respect it is different from a very similar European bettle, and also from 
the next one [P. sinuata] treated in this paper, both of them being leaf- 
miners. The eggs of this beetle are placed at the base of the plant. The 
grubs hatching from them work their way into the earth, mining and feed- 
ing on the roots, in some cases completely destroying the plants. When 
fully grown they are about one-fifth inch long, yellowish white in general 
color, the head dark brown. They desert the roots when ready to change 
to pup, and pushing into the earth a short distance, make a small cell, 
in which the change takes place.” 
_ ‘Prevention and Remedies—A useful method of preventing fleabeetle 
attack recommended by Mr. W. J. Schoene,“ consists in screening the seed 


® Loc. cit. 

10 Insects Injurious to Cabbage. Bull. Ky. Agr. Exper. Station, No. 114 (June, 
1904), p. 87. Lexington. ; 

1 Bull, New York Agr. Exper, Station, No, 301 (March, 1908), p. 170, Geneva, 
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beds, as described on page 9 for the protection of seedlings against the 
attacks of the cabbage root maggot. The most effective treatment is spray-' 
ing with Paris green or arsenate of lead, using Bordeaux mixture as a 
diluent (see pages 37 and 38). To use Bordeaux is not absolutely necessary, 
but as it is a powerful repellent it adds to the value of the spray. 

Many other remedial measures have been recommended, such as powder- 
ing the plants with air-slaked lime, soot, road dust, wood ashes, tobacco, 
dust, etc., these substances acting as repellents, or with Paris green and 
lime—though the latter mixture is more effective as a liquid spray; and 
spraying kerosene emulsion around the base of the plants is said to destroy 
the eggs and young larve of this insect. 

Cultural Methods.—As the fleabeetle feeds on many weeds, especially the 
crucifers, all weeds in the immediate vicinity of the garden should be 
destroyed. 


CUCUMBER AND MELON. 


Cucumbers and melons are among the most important garden products 
in Illinois. In 1899, 2,580 acres were devoted to cucumbers, and 466,876 
bushels were marketed. This 
report does not include cu- 
cumbers grown throughout 
the State under many hundred 
thousands of square feet of 
glass. The same year there 
were 10,9638 acres in water- 
melons and muskmelons in 
Illinois. The acreage in both 
these crops has greatly in- 
creased since 1899. 

The most important in- 
sect enemies of these plants 
are, outdoors, the striped cu- 
cumber beetle, the squashbug, 
and the melon aphis; and, in 
greenhouses, thrips and the 
whitefly. Although they are Kig. 9—Striped Cucumber Beetle, Diabrotica vite 
not insects, two other green- {{10; Gae%Clow Ptaniursca a indicated” 
house pests should ~ be men- 
tioned, namely the red spider, and a nematode worm commonly known as 
the eelworm. 
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THE STRIPED CUCUMBER BEETLE. 
Diabrotica vittata Fabr. 


Ordinarily this is a pest which the gardener must carefully guard 
against. As the young cucumber, melon, or other cucurbitaceous plants 
make their appearance above ground, they are attacked by these ravenous 
beetles, and large areas may be killed by them in a few days. 

The beetle (Fig. 9, a) is small (about two-fifths of an inch long), with 
black head, yellowish thorax, and yellowish wing covers, marked lengthwise 
with three black stripes. It passes the winter in the ground or beneath 
boards or similar shelter, and as the young food plants appear above ground 
—usually about the first week in June—it comes forth and feeds on their 
leaves. If the beetles are at all abundant they may soon devour the small 
tender plants. They feed continuously and voraciously for a week or ten 
days, and then commence to pair. The eggs (Fig 10) are deposited singly, 
and may usually be found on the under surface of the leaf, on the stem 
near its base, or on the ground near the plant. The larve (Fig. 9, b, d) 
upon hatching, feed within the stalks or on the roots, or sometimes on the 
fruit and vines as they lie upon the ground. The length of the larval 
period no doubt varies greatly, depending on the food supply and climatic 
conditions. The pupa (Fig. 9, c) is formed in an earthen cell in the soil, 
and the transformation to the adult beetle is completed within 7 to 14 
days. Although the beetles of this new generation begin to emerge the latter 
part of July, they may continue to appear throughout August. Professor 
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Garman, in his studies of this insect, found that in confinement the entire 
life cycle of an individual was 26 to 33 days. It is possible that a second 
generation may appear in the southern part of the State, but in northern 
Illinois probably but one full generation occurs under normal conditions. 


Fig. 10—Striped Cucumber Beetle, Diabrotica vittata, egg, much enlarged, with 
portion of surface more highly magnified at right. 


Preventive and Remedial Measures.—A large number and variety of 
methods for the control of this insect have been recommended, but only 
those which have given promising results will be discussed. One of the 
oldest methods for protecting the young plants from the cucumber beetle 
is covering them with a screen; but while this is very satisfactory in small 
gardens, it is not so practicable on a large scale as the use of the Bordeaux 
mixture in connection with a trap crop, as discussed farther on. It has 
been found that for a short time in spring, before the beetles begin to pair, 
they may be killed with a spray of Paris green or arsenate of lead, but that 
they will not feed readily upon sprayed foliage after pairing, and arsenicals 
alone can not be generally recommended for the cucumber beetle without 
further tests of their efficiency. 

The use of squash as a trap crop (Fig. 11) in combination with a spray 
of Bordeaux mixture or Bordeaux and arsenate of lead on the cucumber 
plants and an arsenical poison on the squash, is one of the best means of 
preventing the attacks of these beetles. Mr. F. A. Sirrine has given a very 
complete account of this method of treatment based on his own experiments, 
and the following is taken largely from his paper:* 

Squash seed is planted around the margin of the field about four days 
previous to planting it with cucumbers, or other crop.“ At the time of 
cucumber planting there should be a second planting of squash seed on the 
margins of the field. At the first appearance of the beetles about half the 
squash vines should be dusted with some easily obtainable arsenite, and 
soon after the cucumber plants appear above ground they should be sprayed 
with Bordeaux mixture, using the 4-4-50 formula (for preparation see page 
37). At about the same time the cucumber plants are sprayed with Bor- 
deaux the squash vines should again be dusted with an arsenite. Two 
weeks after the cucumber plants have appeared all the squash plants may 
be removed, except a few which should be left until the cucumber vines 
have set fruit, as the beetles will feed on the squash flowers in preference 
to those of the cucumber. Sirrine recommends spraying the cucumbers 
with Bordeaux mixture three times; first, as soon as the seed leaves are 
exposed; second, when the third true leaf appears; and last, just before 
the plants commence to vine. He says: “The cost of three applications of 
the Bordeaux mixture will not exceed $2.00 per acre; whereas, the cost of 
wire covers would be $40.00 per acre, and they probably will not last 
over three years.” 

Repellents are effective against this beetle, and Bordeaux mixture is 
one of the best, although it is best to use it in connection with a trap crop, 
as above described. Other much used repellents are air-slaked lime, land- 
plaster, sifted ashes, road dust and tobacco dust, but these are not always 
effective when the bettles are abundant. 

Clean culture will prevent much of the damage commonly done by many 
of the common garden pests, and it is especially effective against the cu- 
cumber beetle. It has been recommended in this connection, that as soon as 
the crop is harvested the vines be covered with straw and burned. This 
is a far better practice than that of gathering them up before destroying 


14 HWnemies of Cucumbers and Related Plants. Bull. Agr. Exper. Station, No. 91 
(March 8, 1901), p. 5. Lexington. 

#3 Combating the Striped Beetle on Cucumbers. Bull. N. Y. Agr. Exper. Station, 
No. 158 (May, 1899), pp. 14-16. Geneva. 

44 Myr. Sirrine informs us that only the Hubbard or the Boston Marrow squash 
should be used, these being by far the most attractive to the beetles. 
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them, as the latter procedure leaves many of the beetles undisturbed in the 


field. 
THE SQUASHBUG. 


Anasa tristis DeGeer. 


The squashbug, although confining its attacks largely to the squash and 
other plants of the gourd family, is often very injurious to the cucumber 
in early spring, when emerging from its winter quarters. It finds its way 
into the cold frames in which the plants are being started, when no other 
food plant is available. 


Fig. 12—-Squashbug, Anasa tristis: a, adult; b, egg cluster; c, d, e, young in 
different stages. Twice natural size. 

This large, ill-smelling, dark brown bug (Fig. 12 a) hibernates as an 
adult in rubbish, sheds, and woodpiles, under loose bark on stumps, or in 
any other available place of protection. In northern Illinois the bugs make 
their appearance about the middle or the last of June, or even later; but I 
have found most of their injury to the cucumber done while the young 
seedlings are in the cold frames. In all such cases these frames were near 
woodpiles or outbuildings, and during the occasional warm days of spring, 
when the frames were opened, the bugs gained entrance, the temperature of 
these beds making them fully active. Shortly after coming from their win- 
ter quarters they deposit the conspicuous clusters of glossy yellowish- 
brown eggs (Fig. 12,0), usually on the under side of the leaves. The young, 
light grey bugs (Fig. 12, c) hatching from these, immediately begin suck- : 
ing the juices of the plants. In their later immature stages (Fig. 12, d, e) 
—which differ only in size from the young bug as it hatches from the egg— 
they feed, as do the adults, upon the juices of the plant. The loss of sap, 
however, is not the primary cause of the wilting of the plants. This is due 
principally, if not wholly, to a liquid poison which the bug introduces 
into the wound which it makes. In some cases it also gives entrance to a 
bacillus which causes a wilt disease. 

Methods of control.—Collecting the bugs under board traps is probably the | 
most satisfactory of the various methods suggested for the control of this pest. 
This should be done in early spring, as soon as the bugs appear. The boards are 
simply laid on the ground as a decoy shelter for them during the night and here 
they may be easily captured early in the morning. The eggs should like- 
wise be collected and destroyed as fast as they are laid on the leaves. | 

Kerosene emulsion kills the young bugs without injuring the plants 
if it is very carefully applied, but it is too dangerous for ordinary use. 

Here again clean-farming methods are of much importance. Cold 
frames should be placed at some distance from woodpiles and outbuildings, 
and as soon as the crop has been gathered the vines should be covered 
with straw or other easily inflammable material and burned. 
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THE MELON APHIS. 
Aphis gossypii Glover. (Aphis cucumeris). 


Fig. 14—Melon Aphis, Aphis gos- 
sypu: a, winged female; aa, 


enlarged antenna of same; ab, 

dark female, side view; J), 

young nymph or larva; ce, last : 5 : 
stage of nymph; d, wingless fe- Fig. 18—Melon Aphis, Aphis 
male—all greatly enlarged. gossypv, its work. 


Although the truck gardener may not have noticed the melon aphis on 
his cucumber leaves, a curling of the leaves (Fig. 13) is presumptive evi- 
dence of its presence in injurious numbers. It is not only a serious outdoor 
pest, but is often very injurious to cucumbers in greenhouses. 

This plantlouse (Fig. 14) varies in color from pale yellowish to blackish 
green. Its life history and insect enemies are very similar to :those of 
many other plantlice, such as the one which has already been discussed 
as a cabbage insect (page 10). Briefly, the melon aphis appears on cu- 
cumber and melon plants early in the season, and increses rapidly in num- 
bers during the summer unless checked by its insect enemies or by un- 
favorable weather. It is still doubtful whether it ever produces eggs to 
carry the species over winter, but it is known that viviparous females—the 
form found throughout the summer—may hibernate in some parts of Illinois. 

Remedial measures.—The measures recommend for the control of the cab- 
bage louse (pages 11 and 12) may be used against the melon aphis, and of these 
fumigation with carbon bisulfid is doubtless the most efficient (see page 41). 

Owing to the large number of its food plants, clean culture is especially 
important in dealing with the melon aphis, particularly the cutting and 
burning of weeds and old vines; and fall plowing is also advisable, 
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In greenhouses, fumigation with hydrocyanic gas is doubtless the best 
treatment for this insect. The procedure is described on pages 40 and 41. 


THE GREENHOUSE WHITEFLY. 
Aleyrodes vaporariorium Westwood. 


One of the most troublesome and destructive insects with which the 
greenhouse vegetable gardener must deal is the whitefly. This little pest 
attacks cucumbers, tomatoes, 
peppers, and lettuce under 
glass, and a considerable 
variety of flowering and or- 
namental plants. 

The winged adult (Fiz. 
16) is about .06 (one seven- 
teenth) of an inch in length, 
and looks as if dusted with 
flour. The minute irregu- 
larly ovoid eggs are de- 
posited on the under surface 
of the leaves, to which each 
is attached by a very short, 
slender stalk. Recently 
hatched larve are flat, oval. 
in outline, and transparent 
or translucent according to 
age. They settle on the leat 
close to the empty eggshedls, 
Fig. 15—White Fly, Aleyrodes vaporariorum, goon attach themselves, and 

nymphs on leaf. Twice natural size. there remain (Fig. 15), molt- 
ing four times and becoming adult with the last molt. The entire life cycle 
of the whitefiy from the time the egg is deposited until the adult emerges, 
is completed in a month to five and a half weeks, at the ordinary greenhouse 
temperature in summer. 

The larve and pups secrete a honeydew which falls on the leaves below 
them; and on badly infested plants, where this liquid becomes abundant, a 
sooty fungous growth appears on the leaves covered with it, which hastens 
the death of the plants. 

Parasites —tIn the University greenhouse, at Urbana, many of the plants, 
especially Salvia and pansy-geranium, were badly infested the midwinter 
of 1908 by the little whitefly, 
but two months later these 
insects were found to have 
been almost exterminated by 
a minute hymenopterous par- 
asite, which proved to be a 
new species, and has since 
been described by Mr. A. A. 
Girault as Hncarsia_ versi- 
color.” It attacks the imma- 
ture forms of the whitefly, 
and the infested young may be 
recognized by their black 
color, those not infested be- 
ing pale greenish. 

Remedies. — Fumigation 
with hydrocyanic acid gas is 
by far the most efficient 
means known for controlling 
the whitefly in greenhouses. 
Fig. 16—White Fly, Aleyrodes vaporariorwm, In ordinary greenhouses it 

adults on leaf. ‘Twice natural size. may be used at a strength of 


16 Hncarsia versicolor species novum, a Hulophid Parasite of the Greenhouse 
Whitefly, Aleyrodes vaporariorum Westwood, Psyche, Vol. XV, No. 3 (June, 1908), 
pp. 53-57. Cambridge, Mass, ; 
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One ounce of cyanide of potassium to 3,000 cubic feet of space. In new 
tightly built houses a smaller quantity may be used; but in very loosely 
built or weather-shrunken houses more must be used. The mode of using 
this gas is described on pages 40 and 41. It is commonly necessary to 
fumigate three or four times, at intervals of about two weeks. 

Fumigation with tobacco stems, or with any of the commercial tobacco 
extracts, is partially effective against this insect, and where the use of 
hydrocyanic acid gas is impracticable this treatment is recommended (pages 
39 and 42). More fumigations will be required, but if persistently followed 
up, the whitefly can be kept in check by this means. 


THE ONION THRIPS. 


Thrips tabaci Lind. 


This insect, which is very injurious to cucumber plants in the green- 
house, is discussed in connection with its injury to the onion (page 28). In 
the greenhouse its life history is the same as out of doors, excepting that 
the life cycle varies greatly in length under the various artificial conditions 
which prevail in greenhouses. As a rule, cucumbers are started under glass 
in fall, and it is at this time that the thrips migrates from out-door vegeta- 
tion into the houses. It breeds successfully on almost any kind of green- 
house vegetation, and may soon become well established; but it is not 
usually until midwinter that it becomes abundant enough to alarm -the 
gardener. 


Remedial Measures.—Clean culture is one of the most important means 
of holding this pest in check. As a rule the grasses and weeds around 
greenhouses are badly infested with thrips in summer, when the greenhouses 
are not in use, and on these plants it continues to breed until fall, when 
the seed heads of such plants as pigweed (Amarantus retroflexus), wild sun- 
flower (Helianthus retroflerus), and foxtail grass (Chaetochloa viridis) are 
filled with winged thrips ready to migrate into the houses. It is very im- 
portant, consequently, that all weeds should at least be kept down by 
cutting, though it is much better to cultivate the land several times during 
the summer to prevent weeds and grasses from coming up. Cold frames 
to be used in starting young plants should not be placed near an infested 
onion field, nor where vegetation is allowed to grow wild. 

' Spraying and fumigation with tobacco extracts (pages 39 and 42) 
throughout the fall and winter will hold the thrips in check. The gardener 
should not wait until his plants are visibly injured, but should continually 
look for the insect, and as soon as the first thrips is found, should begin 
operations. 


Hydrocyanic acid gas has been used by some with apparent success. In 
a small greenhouse containing 4,500 cubic feet of space, we were successful 
in killing 99 per cent of the thrips, without injury to the cucumber plants, 
by using the gas at a strength of one ounce of cyanide of potassium to 
2,000 cubic feet. The maximum and minimum temperatures throughout the 
period of fumigation, which lasted all night, were 74° and 65° F. respect- 
ively. 

Kerosene and soap emulsions (page 38) are effective against the 
thrips before the plants have made much foliage, but at a later period it is 
impossible to spray thoroughly under the surface of all the leaves and as 
these emulsions kill by contact it is of the greatest importance to reach all 
the insects. . 

Dipping the leaves of small plants in a soap. solution just before trans- 
planting them to the greenhouses has been found useful when plants become 
infested in cold frames. 


Tue RED SPIDER. 


Tetranychus bimaculatus Harvey. (Tetranychus telarius). 


This common pest is a tiny mite rather than a true spider. It has been 
a source of trouble to the indoor cucumber grower for years, and although 
it can usually be kept in check by careful and thorough cultural and spray- 
ing methods, it is a veritable pest when it once obtains a foothold. It is a 
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general feeder, and among the out-door vegetables which it often injures are 
celery and eggplant. 

This mite (Fig. 17 and 18) is so familiar to growers that a brief descrip- 
tion will suffice. It is about one-fiftieth of an inch long, oval, with four 
pairs of legs, and usually a dark spot on each side. This latter character, 
however, is not constant. The general color also varies, some mites hav- 
ing a decidedly reddish tint, while others are almost colorless. They spin 
fine webs over the surface of the leaf—usually on the under side—beneath 
which they live, and it is largely for this reason that they are hard to 
reach. The minute eggs are globular, pale and transparent when deposited, 
but later change to reddish. They are commonly placed on the under sur- 
face of the leaf, but sometimes on other parts of the plant. The young mites 
mature in about ten or twelve days. 


Fig. 17—Red Spider, Tetra- 
nychus bimaculatus, male, Fig. 18—Red Spider, Tetra- 
greatly magnified. nychus bimaculatus, fe- 

male, greatly magnified. 


Remedial Measures.—This pest can usually be held in check, or even 
exterminated, by thorough and timely spraying of the plants with water, if 
the spray is fine and the pressure considerable; but this is a preventive 
rather than a remedial measure, for, owing to the excessive rate of multipli- 
cation of the mites in a hot, dry atmosphere, and owing further to the fact 
that the web beneath which they live becomes denser as their numbers in- 
crease, the spraying is ineffective unless it is done while the infestation is 
still slight. Indeed, no treatment is of much practical value if the mites 
have become well established on living plants. A special nozzle introduced 
by Dr. B. T. Galloway, of the U. S. Department of Agriculture for use 
against the red spider -is very effective, “As it readily serves to keep the 
leaves in a thoroughly healthy condition, and at the same time wets the 
beds but little.’’® 

Fumes of sulphur or hydrocyanic acid gas will kill the red spider, but 
the strength required is by far greater than the plants will stand. After 
the cucumber or other crop has been gathered, and before: infested vines 
have been removed, it is advisable to fumigate them with one of these two 
substances, using one ounce of cyanide of potassium to one hundred cubic 
feet of space, or burning one pound of sulphur to one thousand cubic feet. 


146The Common Red Spider, by F. H. eh a Cire. U. S. Dept. of Agr., 
Bur. of Ent.,-No. 104 (Jan. 26, 1909), p. 


21 


It is hardly necessary to say that these strengths will kill living plants. 
(For full directions for the use of these materials, see pages 40 and 42.) 

Sulphur is one of the best remedies for the red spider, and most of the 
remedies that have been recommended require sulphur as one of the ingre- 
dients. Liberally dusting the plants with sulphur after syringing is effect- 
ive, or better, applying a spray consisting of one ounce of sulphur to one 
gallon of water. A little soap added to this sulphur solution will increase 
its efficiency. 

Soap solutions, either whale oil or a neutral soap such as the “Ivory,” 
are of great value in the eradication of the pest, but the addition Shs sulphur 
as mentioned above increases their value. 

A lye-sulphur mixture has recently been recommended by Dr. F. H. 
Chittenden, and is said to be more effective than any of the many other ma- 
terials tested. Directions for preparing this spray are given on page 39. 

Whatever insecticide is used, especially when the infestation is severe, 
should be applied with as great pressure as practicable, for the greatest 
trouble in controlling this mite arises from the difficulty in penetrating the 
web which it spins. The stream should also be directed to the lower sur- 
faces of the leaves, for it is here that the spider is most often found. 


THE EELWORM. 
Heterodera radicicola Greeff. 


The eelworm is a common pest in hothouses, particularly injurious to 
the cucumber, and, unfortunately, it is apparently becoming more wide- 
spread each year. In Illinois it is known only as a greenhouse pest, and 
our observations indicate that here, at least, it is unable to survive the 
winter in the field. 

The only unmistakable indications of the presence of this root-feeding 
worm are the swellings or enlargements of the roots (Fig. 20) often re- 
ferred to by the gardener as root-knots.“ These root-knots vary in size and 
shape, largely according to the number of worms present, to their position 
on the roots, and to the kind of plant. The presence of eelworms may be 
indicated by a sickly appearance of the plant, by the dying of its leaves, and 
by its final collapse, although nothing but an examination of its roots can 
certainly incriminate the species. Plants are commonly half grown or 
bearing fruit before they are noticeably weakened by the eelworm. 

The young eelworm (Fig. 19) is very minute and elongate. It is pro- 
vided with a spearlike organ projecting from the-head, and with this it 
pierces the tender root (Fig. 21), in 
which it ultimately imbeds itself. The 
worms continue to grow—in width rather 
than in length—within the root, the fe- 
male finally becoming club-shaped, but 
the male resuming its original slender 
form. The young, hatching from the 
eggs laid within the root, make their t= 
way into the soil, and thence into new Fig. 19—Nematode Worm, Hetero- 
roots. dera radicicola, among particles of 

Preventive and Remedial Measures— ‘Sl. Greatly magnified. 

Tools which have been used in soil infested by eelworms should be thor- 
oughly washed or, better, sterilized before using them in other soil. 

Among the most suggestive methods of treating infested greenhouses 
is that used by Mr. W. F. Preston, of Dixon, Illinois. Having had serious 
trouble with nematodes on cucumber plants, he used the sterilization pro- 
cess about to be described, but, owing to the “solid bed,’ worms in the un- 
sterilized soil below soon reinfested the treated soil. To prevent this, a 
cement floor was put in the bed about ten inches below the top, the wooden 
sides being retained. The nematodes did not reappear until the following 
summer, when the vines were old and ready to be removed, as was also the 
soil. They then gained entrance between the cement floor of the bed and 


wThis deformity should not be confused with the clubroot of cabbage and 
related plants, which is due to bacterial disease. 
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Fig. 20—Cucumber roots showing galls of a nematode, Heterodera radicicola. 
the wooden side walls. The soil could prob- 
ably be wholly protected by making the sides 
as well as the floor of cement, sloping the 
floor from the center towards each side, and 
leaving holes along the sides, near’ the floor 

of the bed, for drainage. : 
Sterilization of the soil by steam is the | 
most efficient measure of controlling the eel- 
worm, as well as many insect pests ordinarily 
introduced into the greenhouse with the soil, 
and various ways of accomplishing this have 
been devised by hothouse gardeners. Perhaps 
the earliest record of this soil treatment 
is that of Mr. W. N. Rudd,* of Chicago, who 
used it successfully in 1893. The most prac- 
tical and economical method with which I 
am acquainted, is that of Mr. J. F. Ammann, 
of Edwardsville, Illinois. Into a sterilizing 
bin of rough boards, measuring two feet high, 
10 feet wide, and 20 feet long, about a foot 
Fig. 21—Tip of cucumber root Of soil is placed, and a heating apparatus of 
with young nematodes, Hete- five “runs” of old perforated two-inch pipe 


Kou) j VE adie ; A 
thes eres just enter- is laid and connected with the steam supply. 


48 Killing Grubs in Soil. American Florist (Chicago), Vol. IX, Sept. 28, 1893, p. 171. 
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Another foot of soil is added, and potatoes are placed in the bin, one at each 
end and another in,the center. The bin is then covered with a tarpaulin, 
and 80 pounds of steam are turned into the pipes for about an hour and a 
half, or until the potatoes are well cooked. 


LETTUCE. 


The cultivation of lettuce, though carried on throughout the year, is 
confined to hothouses during the cooler months. The hothouse product is far 
the most important, and it is to this that insect pests are the most trouble- 
some. Cutworms, the lettuce plantlouse, and the cabbage worm are usually 
abundant enough to do it much damage, and need the close attention of the 
lettuce grower. 


THE VARIEGATED CUTWORM. 


Peridroma margariosa Haw. (Peridroma saucia, Agrotis saucia). 


Young lettuce, cabbage and other plants, are often cut off, or otherwise 
eaten, by some unseen insect, and later the leaves may be so badly eaten as 
to ruin them for market. In such cases, if one searches near the plant, 
just beneath the surface of the soil, he is almost certain to find a grayish 
or dark fleshy cutworm. 5 

The only cutworm I found feeding on lettuce and other vegetables in the 
greenhouses and out-of-doors in 1908 was the species named above. The 
egg (Fig. 22, e) from which it hatches is about one-fiftieth of an inch in 
diameter, dome-shaped, with vertical ribs. When first laid it is creamy 
white with a pearly luster, but it soon changes to a pinkish tint, and finally 
to lilac or darker. The parent moth may deposit 500 eggs, or even more, 


Fig. 22—Variegated Cutworm, Peridroma margaritosa: a, adult; DB, larva, side 
view ; c, same, curled up; d, dark-colored larva, seen from above; e, single 
egg; f, cluster of eggs on twig. All natural size except egg. 


in masses of 60 and upwards (Fig. 22, f). The larva hatches in five or six 
days, and after eating the egg shell from which it has emerged, begins feed- 
ing on the lettuce leaf. When full grown (Fig. 22, 0, c, d) it is about an 
inch and a half long. It is usually dull, blackish brown, mottled with gray, 
some larve being paler and others darker. A characteristic marking is a 
row of four to six yellowish dots along the median line of the back. This 
cutworm feeds at night, and hides during the day in the soil just be- 
neath the surface, or under boards or rubbish near the plant. It remains 
a cutworm for 25 to 30 days, and then goes into the ground and pupates in 
an oval earthen cell, usually found just below the surface. Fifteen to 
nineteen days later it comes out as a moth (Fig. 22, a). The pupa is shin- 
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ing reddish brown, growing darker with age. It is about an inch long, 
slightly pointed at one end and rounded at the other. -The moth measures 
about one and three quarter inches across the expanded wings. The fore 
wings are brownish, mottled with black or gray, the shades and markings 
varying considerably. The hind wings are nearly uniform grayish or pale 
brownish, with a darker border. Like the larva, the moth is noctunal 
in habit, and the eggs are laid at night. The adult may live a week or more, 
but rarely lasts more than ten days. The complete life cycle in summer 
requires 45 to 54 days, but in winter, in greenhouses, the period is much 
longer. Out-of-doors there are two generations in a year, and in green- 
houses probably four or more. According to various writers the winter 
may be passed outdoors in either the pupal, larval, or adult stage. 

Natural Enemies.—A single tachinid fly (Archytes aterrima Desv.)”® has 
been bred from this cutworm in Illinois, but three species of these flies and 
several hymenopterous parasites have been reported to infest it elsewhere. 
None of these, however, is of much importance in lessening its numbers. 

Remedial Measures.—In the greenhouse, for such vegetables as lettuce, 
insecticides may best be used in the form of a poisoned bait. Successful ex- 
periments against cutworms were made by me in a Chicago greenhouse 
this year (1908) with both poinsoned bran and poisoned lettuce leaves. In 
lettuce houses the latter 
will usually be the most 
convenient. If the soil is 
new, and especially if it is 
a sod soil, lettuce leaves 
should be laid on the beds 
and dry Paris’ green 
sprinkled lightly aver them 
before the crop is planted. 
Or if the lettuce has al- 
ready been planted, it 
should be pulled up if cut- 
worms are abundant, and 
a row of lettuce leaves 
should be laid along each 
side or in the center of 
the bed, and then poisoned. 
Even though there are but 
very few cutworms in the 
greenhouse, itis always best 
to repeat this process at 
the final gathering of each 
crop. It is but little trouble 
to lay fresh refuse leaves 
along the bed and sprinkle 
them with the poison. 

A lantern trap (Fig. 23) is also useful in the greenhouse. This consists 
of a tub with an inch or two of water in the bottom and a little kerosene to 
form a surface film, and a lantern is hung over the tub to be kept burning 
for several nights. The moths are attracted by the light, and in flying 
around it drop into the tub and are killed by the oil. 

Out-doors plants, such as cabbages, beets and onions, may be protected by 
the use of poisoned bran mash, the formula for which is given on page 39. 
This should be placed in small piles, about a tablespoonful to a pile, at the 
bases of the plants. When a field which has been in grass is to be planted 
to vegetables, it is well to use the poisoned bran in spring, shortly before 
planting the crop. 

Dusting or spraying plants with Paris green or arsenate of lead is effec- 
tive against cutworms and safe for most vegetables, but not for lettuce. . 

It is often easier to pick, brush, or shake off cutworms than to destroy 
them by poison. 


Fig. 23—Trap lantern for adults of cutworm. 


12 Determined by C. A. Hart. 
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In agricultural practice, early fall plowing is often helpful if done while 
cutworms are still actively feeding. Their food being thus destroyed, many 
will starve, and others will be too weak to survive the winter. On the other 
hand, if the plowing is delayed until the cutworms have pupated, little or 
no benefit will follow. Crop rotation may sometimes be useful, but as very 
few garden plants are unmolested by cutworms, it is not to be relied on. 
Nevertheless, if it can be avoided the more succulent plants should not be 
grown in soil known to be infested by cutworms. 

Clean culture is, of course, important. Weeds and rubbish afford excel- 
lent breeding places for cutworms as well as for many other insects. 


THE LETTUCE PLANTLOUSE, 


Macrosiphum lactucae Kalt. (Nectarophora lactucae, Siphonophora lactucae, 
Aphis lactucae). 


The lettuce louse is probably to be found in every Illinois greenhouse 
where lettuce is grown. It often becomes very abundant, especially in the 
lettuce heads, and not only stunts the plants, but makes the product unsal- 
able because it is impossible to free the heads thoroughly from the lice. 
I have also found this louse on celery out-of-doors, but never sufficiently 
abundant to do injury. 


Its life history is the same as that of most other plantlice; that is, the 
viviparous female reproduces without the intervention of the male, and 
gives birth to living young. Each louse may produce 50 to 100 young, and 
because of this great reproductive capacity a greenhouse may be almost 
overrun before the presence of the insects has been noticed. 

Natural Enemies.—Fortunately, this species, like most plantlice, is 
subject to the attacks of many parasitic and predaceous insects which do 
much to control it. They are seldom capable of holding it completely in 
check, however, and remedial measures must be resorted to. 

Remedies.—Only remedies to be used in greenhouses need be mentioned, 
as this louse has not been found by us of economic importance elsewhere. 


Fumigation is the only satisfactory remedy. The lice are usually within 
the heads, making it almost impossible to reach them with a spray; and at 
any rate the use of an effective spray would probably spoil the lettuce for 
the market. Tobacco or one of the tobacco extracts, or better, hydrocyanic 
_acid gas, may be used as a fumigant. The latter is the more effective, and 
will also destroy the whitefly and the aphis of the cucumber, which plant is 
usually grown in the same houses with lettuce. 


THE IMPORTED CABBAGE WoRM. 


Pontia rapae Linn. : (Pieris rapae). 

Occasionally the cabbage worm becomes abundant and destructive tu 
greenhouse lettuce, and I have seen beds which were planted the last part 
of August or the first part of September completely ruined by it. It has 
been already sufficiently discussed as one of the cabbage insects (pages 
6 and 7). . 

Methods of Control——As arsenicals can not be used on Iettuce, It is 
hardly probable that the cabbage worm in greenhouses can be sucessfully 
treated by any of the measures advised for its control out-of-doors (page 7). 
If there are cabbage gardens near a greenhouse, it is not advisable to 
plant lettuce until the middle or last of September. If, in spite of precau- 
tions, a bed becomes badly infested, the plants should be thoroughly sprayed 
with Paris green, and pulled up within two or three days, after which the 
bed may be replanted. 


ONION. 


With the possible exception of the potato, the onion is the most im- 
portant garden product of Illinois and its insect enemies are the most 
difficult to control. In 1899, 2,563 acres were used for the growing of 
onions in this State, and the acreage has enormously increased since then. 
There are but two onion pests which are of general economic interest, the 
onion maggot and the onion thrips. 
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THE ONION Maaaor. 
Phorbia ceparum Meigen. (Pegomyia cepetorum, P. ceparum, Anthomyia 
ceparum). 

Any one who has ever had anything to do with onion-growing is fully 
aware of the great damage done by the onion maggot (Fig. 26). As soon 
as the plant begins to 
sprout, the work of the mag- 
got begins, and it is at this 
time that much of the dam- 
age is done, although it is 
not so evident then as later. 
Much of the trouble attri- 
buted to poor seed is really 
due to the maggot, which 
may attack and quickly kill 
the plants just as they ap- 
pear above ground, or even 
sooner. The earlier the at- 
tack the greater the num- 
ber of plants destroyed, 
since more will be eaten by 
the maggot. 

The adult (Fig. 24) of 
this maggot is very similar 
to the common housefly in 
general appearance, except 
that it has a grayish thorax 
and is somewhat smaller. 
It is a near relative of the 
cabbage root maggot, al- 
ready described, and the 
two insects, as well as their 
work, are much alike. The 
Leb dg, Sa A ie aia } ; winter may be passed in 

1g. —Onion aggot, or 1a ~ ceparum, eine, € any one of its various stages 
spat aR acanee MO ane ML a excepting the ¢gg. Hiber- 
nating adults, or adults 
maturing early in spring, deposit eggs deen. in the cracks and crevices of 
the earth, near the young plants. The minute maggots hatching two to 
four days later, more or less according to the prevailing temperatures, make 
their way to the bulb and begin feeding on the roots and the underground 
parts of the plant. They burrow within the bulb, causing the inner parts 
to decay. An infested onion may 
appear sound, but by pressure the 
rotten parts and the maggots may 
be forced out. When full grown, 
some two or three weeks after 
hatching, the maggots change to 
brownish oval puparia (Fig. 25) 
in the bulbs or in the earth not 
far from the onions in which they 
have been feeding. These puparia 
transform to adult flies in about 
two weeks, and the flies, in turn, 
deposit eggs for a second gene- 
ration. 

Natural Enemies.—The onion maggot has a few parasitic enemies, but 
they are seldom numerous enough to hold it in check, and have little 
economic value in Illinois. Chickens and other domestic fowls are fond of 
this insect, but on a large onion farm, it would be too difficult and expensive 
to keep enough of them to be of much assistance. 

Methods of Control.—As this insect often lives over the winter as a mag- 
got or as a puparium in the onion bulb, it is of great importance that the 


Fig. 25—Onion Maggot, Phorbia ceparum, 
puparium. Length about one-fourth inch. 
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fields should be thoroughly cleaned up in fall, no onions being allowed to 
remain there over winter. 


Fig. 26—Onion Maggot, Phorbia ceparum, larva, side view. 
Length about five-sixteenths of an inch. 


As a rule, this pest is more abundant and destructive on comparatively 
sheltered areas than in open fields over which the winds have full play. 
This fact should be borne in mind in locating 
onion beds. 

The amount and kinds of manure used may 
have an important influence on the damage 
done by this insect. Prof. C. G. Hewitt, of the 
University of Manchester, England, has re- 
cently shown” that Anthomyia radicum, a Euro- 
pean species very closely related to the onion 
maggot, breeds freely in horse manure. It has 
often been noticed by entomologists and gar- viet 27—Onion ivedik § daad 
deners that fields which have been abundantly ioe 2. pd pata Segue 
manured are worse infested than those where magnified. 
little manure has been used.” ; 

It is much easier to keep these maggots from infesting onions than to 
kill them after their appearance. The three best repellents and preventives 
which have been recommended from time to time are hellebore, tobacco dust 
and dry lime. The first two are discussed under remedies for the cabbage 
root maggot (pages 8 and 9) and on page 39. Dry lime may be applied in 
the same manner as tobacco dust. These substances either repel the fly or 
prevent the maggot from reaching the plant even though the eggs are 
deposited. They should be applied about the time the plants are sprouting 
or just as they appear above ground. 

After plants have become infested it is often possible to kill the maggots 
before they enter the bulb by applying a contact insecticide. Carbolic acid 
emulsion and a decoction of hellebore (page 39) have given the best results. 
They should be applied as soon as the maggots are noticed, or at least before 
they enter the bulbs, otherwise it is impossible to reach them with any 
insecticide. 

Old onions may be used as traps for the maggots, by placing them along 
the edges of the field in small piles in early spring, before the onion seed 
has been planted. The flies will be attracted to these decaying onions, which 
should be destroyed after infestation, particular care being taken to do this 
before any of the maggots have become adults. 

Mr. F. A. Sirrine* suggests the following hand method: “To get at the 
onion maggot after the eggs have been laid, carefully lift all the infested 
onions and destroy the maggots by crushing or by dipping in kerosene. If 
this is done early in the season, when their work is first noticed, it will be 
no more of a task than the process of first weeding.” 

The use of commercial fertilizers, to force the plants rapidly at first, 
will greatly lessen the amount of injury by the maggot. 


22 On the Life-history of the Root Maggot, Anthomyia radicum Meigen, Jour. 
Econ. Biol., Vol. II, Pt. 2 (Aug. 31, 1907), p. 57; and on the Bionomics of certain 
Calyptrate Muscide and their Economic Significance, with especial Reference to 
Flies inhabiting Houses. Ibid, Pt. 3 (Dec. 11, 1907), pp. 86-87. 

2Hor tests with “blood and bone” see page 17. 
27Maggots and Smut in Onions. Rural New Yorker, May 12, 1900, Vol. 59, 


p. 334 
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THE ONION THRIPS. 
Thrips tabaci Lind. 


In July or August one sometimes sees whitened onion plants in numbers 
sufficient to give the entire field a hoary look. This “white blast,” as it is 
. often called, is due to a tiny 
winged insect, the thrips of the 
onion, sometimes incorrectly 
called the ‘onion louse,” which 
. often appears in great numbers, 
feeding first at the axils of the 
leaves. It does not actually eat 
the leaves, for its mouth parts, 
which form an inverted cone 
x \ @& projecting from the under side 
Fig, 28—Onion Thrips, Thrips tabaci; a, Of the head, are not of the true 
adult; b, antenna of same; c, young larva ; biting type. It pierces the epi- 
d, full grown larva. All highly magnified. dermis of the leaf, and by mov- 
ing the tip of the cone backward and forward it makes an opening, through 
which it sucks the juices of the plant. Since this thrips is a general feeder, 
attacking many cultivated plants as well as weeds, it is of great economic 
importance, not only to the truck gardener but to the florist also. It is often 
injurious to cabbage and to cucumber plants in greenhouses. 


Its eggs are deposited just within the leaf tissue. The young (Fig. 29, c) 
are very minute at hatching, elongate, and pale yellowish. The adults 
(Fig. 29, a) closely resemble the young in shape, but differ by their darker 
color, and usually by the possession of wings. There are several genera- 
tions a year, the number varying according to the season. The winter is 
passed in either the larval or the adult stage. 


Natural Checks.—The insect enemies of this thrips are of no importance, 
but the character of the weather has a noticeable influence on its abundance, 
wet weather being decidedly to its disadvantage. 


Remedial Measures.—The standard insecticides for thrips are kerosene 
emulsion and whale-oil soap. Spraying must begin at the first appearance 
of the insects, and must be repeated in a week or ten days. The mosi 
effective indoor remedies are thorough and frequent fumigation with tobacco 
and tobacco extracts, or with hydrocyanic acid gas. 

Clean culture is very important, since thrips hibernate on weeds and 
grasses along the edge of the onion fields. By plowing up all weedy and 
grassy land late in fall, after the thrips have left the onions, or by thoroughly 
burning over such land during the winter, the number of thrips can be 
greatly diminished. Entire communities should practice these farming 
methods, for otherwise fields properly cared for may become reinfested from 
those neglected. 


GARDEN PEAS. 


Garden peas are grown to a considerable extent by many of the market 
gardeners, and one insect pest, the pea louse, has been found to do great 
injury to this crop in Illinois. 


THE PEALOUSE. 


Macrosiphum pisi Kalt. (Nectarophora destructor, Siphonophora pisi, Aphis 
pisi). 

This plant louse (Fig. 29) is common in all parts of the United States, 
and is a pest of some importance in Europe, its original home. Its life 
history is not unlike that of plantlice already described. The adult is about 
the size of a pinhead, or a little larger, pale green, and soft. It may be 
winged (Fig. 31) or wingless (Fig. 30). The winter is passed either in the 
egg or the adult stage, and usually on clover, from which it migrates to 
the pea in spring, sometimes multiplying enormously on this crop. 


Natural Enemies.—Many parasitic and predaceous insects prey on the 
pealouse and materially aid in checking its rapid multiplication, the para- 
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sites not infrequently becoming numerous enough to control it completely. 
(Fig. 32.) 


Fig. 29—-Pealouse, Macrosiphum pisi, on stems of red clover. Natural size. 


Remedial Measures.—Sprays of kerosene emulsion or whale-oil soap solu- 
tion are probably the best remedies known. They should be applied at the 
first appearance of the lice, and continued as needed. 


Fig. 31—Pealouse, Macrosiphum pisi, winged 
Fig. 30—Pealouse, Macrosiphum pisi, viviparous female. Greatly magnified. 
wingless viviparous female. Great- 
ly magnified. 


The brush and cultivator method is also much used. With this in view 
the peas must be planted in rows at least two feet apart. As soon as the 
lice infest the vines, and at intervals subsequently, they are brushed from 
the vines and covered by a cultivator before they can get back. Brooms 
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Fig. 32—-Pealouse, Macrosiphum isi, Fig. 33—Pealouse, Macrosiphum pisi, at- 
eae skin after the emergence ar a tacked by fungus. Greatly magnified. 


winged parasite. Greatly magnified. 
made of fresh-cut pine branches have been suggested for brushing the lice 
from the vines. 

POTATO. 

The potato is the most important vegetable grown in Illinois, both in 
acreage and value of the crop. Though it is attacked by a number of insect 
pests, none are of much economic importance in this State except the Colo- 
rado potato beetle, the wireworms, the flea beetles, and the potato plant 
louse. The stalk borer (Papaipema nitela) is also occasionally injurious to 
this crop. For a discussion of this insect see pages 34 and 35. 


THE COLORADO POTATO BEETLE. 
Leptinotarsa 10-lineata Say. (Doryphora 10-lineata). 
This common and injurious species has doubtless caused greater damage 
to potatoes in Illinois than any other insect, and it is found on the vines 


ne 
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Fig. 34—Potato Beetle, Leptinotarsa 10-lineata: a, eggs; b, larve, young and full- 
grown; c, pupa; d, adults; e, wing-cover of adult; f, hind leg of adult. 
Natural size except e and f. 

in destructive numbers every year. It is a western species, its original hab- 

itat being the Rocky mountain region. Its native food consisted of wild 

plants closely related to the potato, and when potato culture reached its 
native prairies it promptly availed itself of the increased food supply thus 
afforded. It began its migration eastward by way of the potato fields about 
the year 1860, reaching Illinois some fifteen years later. Except in the 
Pacific coast region, it is now found generally distributed throughout the 
United States and Canada, wherever the potato is grown. 
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_ he yellow and black striped beetle (Fig. 34, d, d) passes the winter in 
the ground, and makes its appearance early in spring. It feeds at first on 
the young potato plants if these are at once available, or, if not, on some 
one of its wild food plants. The sexes soon mate, and the clusters of bright 
yellowish-orange eggs (Fig. 34, a, a) are deposited on the under side of 
the leaves. Hach cluster may contain from 25 to 75 eggs, or even more, and 
individual beetles have been known to lay as many as 3,000 eggs under cer- 
tain artificial conditions. The average number, however, is about 450.% The 
fleshy, grub-like larve (Fig. 34, b, b, b) hatch in four to seven days and at 
once begin to eat the potato leaves. They are dark red when hatched, but 
gradually become paler as they grow, with two rows of blackish spots along 
each side of the body. When two or three weeks old they go into the 
ground for pupation, emerging as beetles one or two weeks later. These 
beetles may feed and then go into hibernation, or eggs may be deposited 
for another generation. The number of generations is still in dispute, but 
there is probably but one as a rule, only a few of the beetles first to emerge 
laying eggs for a second generation the same year. 


Fig. 35—Potatoes showing injury by wire worms, Limonius confusus. 


Natural Enemies.—Insects enemies of the potato beetle are not uncom. 
mon, but it is doubtful if in Illinois they ever play any considerable role in 
reducing its numbers. Its commonest parasite in the vicinity of Chicago was 
a Tachina fly—Phorocera rufilabris V. d. W.* The white eggs of this fly 
were common on the backs of both beetles and larve—on the thoracic plate 
of the adult, and between the thoracic segments of the larva. The maggots 
hatching from these eggs enter the bodies of the beetles or the larve, soon 
killing them. Many predaceous enemies are known, including soldier bugs, 
robber flies, spiders, ground beetles, ladybirds, tiger beetles, rove beetles, and 
some native birds and the domestic fowls. 

Methods of Control.—The two standard remedies for injuries by this pest 
are Paris green and arsenate of lead. In Illinois, dry Paris green, with 
or without lime or flour, is used by nearly all potato growers. It has the 
advantage of being easy to prepare and apply, but there are offsetting dis- 
advantages which make it less desirable than Paris green in water. It is 
less adhesive than the fluid spray, and hence must be applied more frequently 
and more labor is required. The dry poison is very injurious when breathed 
into the lungs by the person applying it. Bordeaux mixture should always 
be added to Paris green when it is applied in water—as also to the arsenate 
of lead—for this compound spray is more effective against flea beetles, and 
is a remedy for blight. Furthermore, the lime in the Bordeaux unites with 


2% Wurther Biological Notes on the Colorado Potato beetle, Leptinotarsa decem- 
lineata (Say), by Alec. Arsene Girault. Annals Ent. Soc. America, Vol. I, No. 2 
(June, 1908), p. 158. Columbus, Ohio. 

24 Determined by C. A. Hart. © 
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the Paris green, thus increasing its adhesiveness, and it changes the soluble 
arsenic to insoluble, thus preventing the burning of the foliage which often 
follows when Paris green is used alone. The method of preparation is given 
on page 87. The potato patch, and indeed the entire farm, should be kept 
free from weeds of the nightshade family, for the potato beetle can breed 


on these. 
WIREWORMS. 


Limonius confusus Lec, 


But one kind of wireworm has been found by us common enough in Cook 
County to require special mention, but this single species is very injurious 
there to potatoes (Fig. 35, 36), radishes, onions, ; 
turnips, tomatoes, cabbage, corn, and horseradish. 
It burrows into or devours the roots and tubers of 
these vegetables, thus often completely ruining the 
crop. With the exception of the onion, tomatoes, 
cabbage, and corn, the plants ‘above mentioned 
give no evidence above ground of the presence of 
wireworms, their attacks seldom weakening the 
plant, but merely disfiguring the marketable part. 


= 


Fig. 37—Wireworm, Lim- 
onius confusus, tip of 


Fig. 36—Wireworm, Limonius confusus, larva. Length larva, seen from above. 
about three-fourths inch. Greatly magnified. 


Remedial Measures.—Three meth- 
ods of control are practiced; rotation 
of crops, fall plowing, and poisoned 
baits. Cropping for two years with 
some vegetable which is virtually im- 
mune, such as beans, peas, spinach, 
cucumber, melon, rhubarb, lettuce, or 
pepper, should rid the soil of wire 
worms.” 


Late summer or fall plowing is 
frequently resorted to in order to de- 
stroy the pupe# and beetles. The land 
should be cultivated thoroughly sev- 
eral times in the fall. 


Trapping the adults by poisoned 
baits is a method sometimes used in 
the eastern states. Sliced potatoes, 
wads of green clover, or cornmeal 
dough, poisoned with Paris green, have 
been found effective.* 


These baits should be placed un- 
der boards in various parts of the 
field, and renewed once or twice a 
Fig. 38—Wireworm, Limonius confusus, week during the spring and early 


adult beetle. Length about three- summer. 
sixteenths inch. 


2% This list is given on the authority of those who have reported these plants to 
be practically uninjured by wireworms, even when the latter are present in the soil. 
Our own experiments the past year with poisoned baits for this insect were 

not sufficiently effective to pay for the labor and materials. 
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THE POTATO FLEABEETLE. 
Epitrix cucumeris Harr. (Crepidodera cucumeris Harr). 


Potato leaves are often riddled with small 
holes as if they had been the target for a dis- 
charge of shot. Such injury is the work of flea- 
beetles. The life history and habits of the potato 
fleabeetle (Fig. 39) are essentially the same as 
those of the cabbage fleabeetle, which is discussed 
on pages 12 and 13. 

Remedies.—The best remedy is spraying with 
Paris green, or arsenate of lead, and Bordeaux mix- 
ture, as recommended for the potato beetle (page 
31). Potatoes may be thus protected against the 
eal beetle, the fleabeetle, and the blight. Other : 
remedies applicable to this pest may be found on -, te: é 
pages 12 and 13. spe eat oe F oratirte oe 

meris, adult. Enlarged 
THE PoTATO PLANTLOUSE. as indicated. 
Macrosiphum solanifolii Ashm. (Nectarophora solanifolii, Siphonophora 
solanifolii). 

The potato plantlouse is often a very troublesome species, densely infest- 
ing the tops of the plants and soon stunting or even killing them. It is so 
much like the notorious and destructive pealouse that the two species 
can not be distinguished without a closer examination than the ordinary 
observer is likely to make. Although commonly pale greenish, there is a red 
variety of this species which, during the summer, is often as abundant as 
the commoner green form. The life history and natural enemies of this 
aphis are similar to those of other plantlice already described. 

Remedial Measures.—The only available remedies are those suggested 
for other plantlice; namely kerosene emulsion and soap solutions (page 38). 

Clean culture seems to be of much importance, inasmuch as the eggs are 
deposited in fall on shepherd’s purse and possibly on various other weeds.” 

Fall plowing and burning over grassy and weedy areas in the neighbor- 
hood of potato fields are certainly to be recommended; and Miss Patch further 
commends, as a precaution, the practice of burning old potato stalks, since 
belated specimens of the plantlice may possibly remain on them under cer- 
tain conditions. 


SPINACH. 


Spinach is often attacked in fall by a plant louse which sometimes 
destroys entire fields. 


THE OMNIVOROUS PLANTLOUSE. 
Myzus persicae Sulz. (Rhopalosiphum dianthi, Aphis dianthi). 


In the fall of 1908 my attention was attracted to the great abundance of 
a plantlouse infesting spinach on many truck farms near Chicago. This 
louse may feed on almost any plant, as the common name above given 
implies. Among the vegetables which it sometimes injures, weakening the 
plants and causing a curling of the leaves, are turnip, radish, celery, cabbage 
and caulifiower. It is impracticable to wash off these green lice after they 
become abundant, and the presence of thousands of them on the spinach 
renders it unsalable. 

Remedies.—The only practicable remedy is thorough spraying with a 
contact insecticide which will not give a permanent odor or taste to the 
leaves. The standard tobacco or nicotine extracts (page 39) answer the 
purpose. It is very important that spinach should be closely watched, and 
that the plants be sprayed at the first appearance of the lice. The treatment 
should be repeated at intervals as may be necessary. 


TOMATO. 
Although not extensively grown in the truck gardens of Cook County, 
the tomato is of much importance in other parts of the State, particularly 


™ According to Miss Edith M. Patch. See “The Potato Plantlouse.” Bull. 
Maine Agr. Exper. Station, No, 147 (Nov., 1907), pp. 247-248. Orono, Me. 
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as supplied to canneries. A stalk borer (Papaipema nitela) is the principal 
insect enemy of the crop in Cook County, and is no doubt the cause of more. 
damage than is commonly charged to it. To the casual observer there is no 
indication of the presence of these insects when the plants wilt and die from 
its attack, and as a rule the gardener is at a loss to find the cause, the 
characteristic round hole in the stalk being easily overlooked. Occasionally 
the Colorado potato beetle, treated on pages 30 and 31, damages tomatoes soon 
after transplanting to the field. 


« 


THE STALKBORER. 
Papaipema nitela Guen. (Hydroecia nitela, Gortyna nitela). 


This borer, or ‘heart worm,” as it is often called by corn growers, was . 
found destructive to tomato and corn, and occasionally to potato, in a num- 
ber of restricted areas during the past year. Other vegetables known to be 
injured by it are rhubarb, spinach, cauliflower, eggplant, and pepper. 

The presence of this caterpillar in the tomato plant is indicated by the 
wilting or death and final breaking down of the top, and by the presence of 
a round hole in the side of the stalk, from which a brownish excrement is 


My. tH oo 
Wp Ge y’ 
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Fig. 40—Stalkborer, Papaipema nitela: a, adult; b, half-grown larva; c, mature 
larva in burrow; d, side of one of its segments; e, pupa. Slightly enlarged. 


oozing. Upon careful examination of plants so injured a peculiarly striped 
larva (Fig. 40, b) will usually be found in the stalk. The following descrip- 
tion is quoted from Professor Forbes.” 

The larva may be readily recognized “by the peculiar break in the strip- 
ing of the body at the middle * * * (Fig. 40, dD) giving it an appearance 
as if it had been pinched or injured there. It is about an inch long when 
full grown. The general color varies from purplish brown to whitish brown, 
according to age, and it is marked with five white stripes, one running down 
the middle of the back, and two on each side * * *. The stripes nearly 
vanish as the larva matures (Fig. 40, c). The head and top of the neck, and 
the leathery anal shield at the opposite end of the body are light reddish 
yellow with a black stripe on each side.” 

The young caterpillar first feeds within the stems of grasses or weeds, 
but as it becomes larger it is compelled to seek thicker stem plants, and it 
is at this time that it begins to infest garden vegetables. In northern IIli- 
nois, in 1908, half-grown larve were found in tomato stalks the middle of 


e 


* Twenty-third Rep. State Ent. Ill., pp. 44, 45, 
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June, when fully half the plants in the field had been killed by them. The 
larva usually enters the stem near the base and burrows upwards. When 
full grown it changes into a reddish brown pupa (Fig. 40, e) within the 
stalk, usually below the original entrance hole, and later the grayish moth 
(Fig. 40, a) emerges. According to Prof. F. L. Washburn” the eggs of this 
moth are deposited in masses on the stem of the plant near ‘its base. It is 
supposed that they are laid in grass lands in fall, and that they hatch the 
same season or the following spring. 

Economic Procedure.—After plants have become infested, no remedy can 
be used to save those individual plants, and they should be pulled up and 
burned immediately to prevent the larve from entering other plants, and 
also to decrease the number of the borers for the next year. 

In spring, vegetation around tomato, potato, and corn fields should be 
watched, and if it is wilting or dying it should be examined to learn if this 
borer is present, in which case the weeds should be cut and destroyed with- 
out delay. 

Late fall plowing of infested fields is advised in order to bury the eggs, 
which, as already said, are supposed to be laid in grass or weedy land in 
fall, and all weeds, not only in the fields but along the roadsides adjoining 
them, should be destroyed at this time. 


PREPARATION OF INSECTICIDES FOR USE AGAINST INSECTS 
INJURIOUS TO GARDEN AND HOTHOUSE VEGETABLES. 


From the economic point of view insects are divisible into two classes; 
those which chew and swallow the tissues of the plant, and those which 
suck their juices. Insects of the first class—cabbage worms, potato beetles, 
and cutworms, for example—can usually be destroyed by one of the so-called 
stomach poisons enumerated below; but those of the second class—plant 
lice, thrips, the whitefly, etc——are unharmed by such insecticides because 
they take their food from the interior of the plant, and so a contact insecti- 
cide must be used. 

The classification in the following synoptical list of insecticides is based 
on their most obvious distinctions, and the subsequent treatment corresponds 
to the order of the list. 


Dust or Liquid Sprays: 


Stomach poisons—for biting insects— PAGE. 
Paris 2reen; dry,/with orf Without an adulterant oii. 6 leeice. ce ek 36 
PAL ALCOR TPE E LAY baler ane icc ats ove ss Dinle gw Breeden, uiMidvane ie wlelelig So cbs 36 
PR OTELLE. | LC LOR CMTE ite te adhe Pe we el detoa'al clu Cons wi eiubalahetomato Wishes! slo.h dice Soaiel alo’ 36 
PL EeIe LTT TTC, OW LE SL eu ROUEN 68 fovre)'s) crenane play diana w ast cb chelg ler g’eee anale 36 
PrOruOnie Texture Wreih W TDOLSOI hat aii alesis ob Miteele aikrs «cla die ele elke oT 

Contact insecticides—for sucking insects— 

PO TE PM CERECE Care bh a OPP MARR CEPR RARARRES Bara TS ene a A 38 
EVEL LC Oe Lyset TW ENTIRE TTA ce Ok aE hs Lh Mak ae ME nea fas ane. a aiehied ald 38 
oT EUG LON CHL CLSINEREREOITS 1S) Me vete al) 2, 4p lato oie aleve tkicda POERAU fh a> </b,)Seh ce lee, ol6  homlane 38 
Be LUO ee LOC UGB lis oi psu cy ss ddead Oy Rona lade adh cy shige te Ve key Mec tte he ‘dike. oid et al ausps th oe: actelbeore 39 
Inseck, powderutpyrelaum -Ory DUMSACH ieee As ais WW ederecack whe oes sues wissareee 39 
DODACCO, 2nO ) NICOUNG! DPEDATALIONS. eis «egy eee Ww k sic a 4% abe le’ sespohallal 39 
MEV SLL DERTER 1 ati etal pan ac. & wy ahciuk [eee eit va We wales! aay tal oimeAbOre al on cteinic ds  aleraeeak 39 
Poisoned Baits—for biting insects: 
CERO RC CUT Lire cue Pla Jia seu este or 0a eet has in co ERT Ste bie GARTEN soo <loce Baik Setters eye 39 
Pera UCUL OLCLUCOr Orn Clover LOAVES. cue oe sacle a Bie RAM >, 6 ae ba beta dee eae 39 
Repellents—for any insects: 

Sar OMe SBCIG ARG HIME Aire, hoi os ARSE SE OR ata SN.6 he ote Slee 39 

TAN ACCER CAULEE IST TORN, cries st. a bye A Acer (eum ea tahig el Ree ate ss doe Ohh Alaa 40 

DLAC NET ye S Sed cy ts Ver iS ots gh hk hk, BANC Re RS Ms ie 'n!'b ATOMIC le ol aa 40 

SCRE Oe LN FER UAE hc ii so eh aaa Cee ag de aU” aE td oS A a i ei 37 


* Preliminary Report upon Work with the stalkborers in Minnesota, 12th Rep, 
. State Ent. Minn., p. 151, Dec., 1908, 


Fumigants—for any insects: 


Hydrocyanic acid’ gas. ssi 06 wee hee beets ales sia) dive bie ean 40 
Carbon 'DISULAG ss oo ein. ie ce bg e's wale Mee eiclate b bin es ele gn ee tna 41 
Supa ee es cS OE aisle Gi ates Deira dle © bw © 6 Olle te at nn . 42 
Tobacco Stems... o.oo Ne ey dea ei eredtele Sevklcle sn ols) opie eye any an 42 
Nicotine: preparations ©. .'i siew cn vie plvie we aleis.e sid blo s\e eb are oan ote er 42 


PARIS GREEN—DrRY. 


Unmixed Paris green may be sprinkled upon plants, but the danger of 
burning the leaves is lessened by adulterating it with flour, land plaster, or 
air-slaked lime in the proportion of one pound of the poison to twenty-five 
pounds of flour or to fifty pounds of land plaster or lime. 

Apply thoroughly and evenly .with a hand “dust sprayer” early in the 
morning, when the dew is on the plants. 


PARIS GREEN—LIQUID SPRAY. 


Formula. 
PATIS (STOO. eos dw Liars a ee eae ae aia ela te ek a io elke inet yee Steuer, ee 1 pound 
Unslaked ames ois A phe a etre 28s tee SANE ig ee 1% pounds 
WEEE ee ee Oe ee ei cin sss. hsb Sina se en 150 ~=gallons 


Slake the lime and add the Paris green, thoroughly mixing before adding 
the water. The mixture must be kept well stirred while it is being sprayed, 
and most spray pumps have an attachment for this purpose. The liquid 
spray is safer and more efficient than either of the dry mixtures previously 
mentioned. 

ARSENATE OF LEAD. 


Arsenate of lead can be made by properly combining lead acetate and 
arsenate of soda, but it is difficult to make a good grade of it, and unless 
large quantities are needed it is best to purchase standard brands, which 
are ready for use when dissolved in water. 

The price of arsenate of lead is less than that of Paris green, but as one 
must use two to three times as much of it to secure a desired result, it is - 
slightly more expensive as an insecticide than Paris green. This fact is 
offset, however, by the following advantages which arsenate of lead has 
over all other arsenicals; it is much more adhesive, remaining on the foliage 
for a period during which two or three sprayings with Paris green would 
be necessary; it remains in suspension better; it shows on the foilage; and 
it is harmless to vegetation, this last fact being of special advantage when 
the more tender plants are sprayed. 

Care should be taken to obtain a good grade, for there are many worth- 
less brands on the market. Usually a good grade can be obtained from any 
reliable wholesale druggist. As the strengths of the various brands differ, 
the gardener should follow the directions accompanying the arsenate he is 
to use. 

RESIN-LIME MIXTURE. 


The resin-lime mixture serves as a stock solution in which poisons may 
be added. It is valuable chiefly because of its adhesive properties, being for 
this reason well suited to smooth leaves, such as those of the cabbage. - It 
has the disadvantage, however, that considerable time is necessary for its 
preparation, and that it is especially liable to clog the spray nozzle. It is 
prepared as follows: 

Stock Solution. 


Pulverized Tespnaee se wo oc ek a a Peis ad eee eee we elo Gene, cheat ee 5 pounds 
Concentrated yee secs Gin ew asain ietelnceOeeene ra ale olka: Migtits wnt a 1 pound 
Fish oil, or any animal oil except tallow:.......0.........6e008 1 pint 

Water oti oeieteta tet sets s hea cels Wis. ahele SIRI eho eda SUMMMNO, Colca s anne cts se) 5 gallons 


Place the resin, oil, and a gallon of hot water in an iron kettle and heat 
until the resin is softened, after which the lye should be added to the heated 
mixture and the whole thoroughly stirred. Then add the remaining four 
gallons of water and boil for about two hours, or until it will unite with cold 
water and make a clear, amber-colored liquid. If there is less than five 
gallons of the preparation, add water enough to make that quantity. This 
stock solution will keep indefinitely, and the quantity needed for the whole 
season may be made up at one time. 


3% 


Preparation for Use. 


SOU HI SO LUELLOT. (ries Sete parte m arte US ene «9 0 tains 9's. at ay a. a ela o ortdnes a] ova canwle: Jushat Sen ee eu LON 
BUY Ss CRI Met sei tae 8. ot go Gia VaR EE Tol and p 9 cin) tach ichs ib diets vie eee e sere cof abe sale vised ELOY SALONS 
PA TAO CAN BUITIOT otic fever atest ctatabe il ob le. hrs iaiia! 15/41 wip 91 4,6 slat aiaice mapchele Mists lensl DOLL ALOLE 
vie me LCOUS. . 7, ch taisloe ere area tcre aie Wows id bein due ale Seite aad Y Wal ele Moa ies Soa DOUNG 


First add. the water to the stock solution, mixing thoroughly; then add 
the milk of lime; and, finally, add the Paris green, previously stirred up 
with water to form a thin paste. The whole mixture must then be thor- 
oughly stirred. This preparation should be made up as needed, for if allowed 
to stand any considerable time it will settle, and will also gum up the pump 
valves and the nozzles. 


BorDEAUX MIXTURE AND PARIS GREEN. 


Bordeaux mixture is primarily a fungicide; but it is also useful as a 
repellent against some insects, and with Paris green or arsenate of lead it 
makes an excellent combination spray to be used when both fungi and leaf- 
eating insects are to be dealt with on the same crop. 

‘Various strengths of the Bordeaux are used by the vegetable gardener 
according to the plants to be sprayed. Those in commonest use are often 
conveniently designated as 4:4:50, and 6:6:50. The significance of the fig- 
ures is evident from the following 4:4:50 formula: 


Serre UPA LO r re: ane cl un ae a ree ah dha a dikes Wee dudlle's meieis Sve wr 6 4 pounds 
GCPIPTGHEUITIBY, de 5 o)ss0 5 6b ere 3) e 7 Salt ga eas ote reer aren ahd s ig af As Pee wa tet ie Ore PO ULOS 
WV ELOT bole! ciel anes ae Rehan Sis Ree RENT a alee ates Neen AS Ay ascte Be ROC Sarno weiter’ .. 50 gallons 


For such plants as asparagus, tomatoes, and melons, the 4:4:50 strength 
is used; and for the potato and related plants, the 6:6:50. 

To make the Bordeaux mixture, dissolve the copper sulphate in about 
20 gallons of water—best done by placing the sulphate or bluestone as it is 


e 


Fig. 41—Method of preparing Bordeaux mixture by hand. 


often called, in a gunny sack or other stout cloth bag and suspending it in 
the water. It will dissolve in a day or so, and if covered to prevent evapo- 
ration it will keep indefinitely. If less than 50 gallons of the Bordeaux 
mixture is needed, or if the solution is wanted immediately, the bluestone 


30 Milk of lime is made by slaking stone lime and adding sufficient water to 
make a thin whitewash. 
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may be readily dissolved in hot water.** In another vessel slake the lime, 
adding the water slowly, to obtain a smooth, creamy liquid, using barely 
enough water to cover the lime after it has settled. In this condition, if 
evaporation is prevented, it will, like thé copper sulphate solution, keep 
indefinitely. 

When ready to spray add enough water to each stock solution, separately, 
to make 25 gallons, stir each thoroughly, and then mix the two together. 
This may be done by having the barrels containing the two solutions on a 
high support, with plugs near the bottom so that both solutions can be 
run into a third vessel below, the operator stirring the fluids as they unite. 
Or, if such an apparatus is not obtainable, the mixture may be made by 
pouring the two fluids from buckets (Fig. 41). 

For the combined fungicide and insecticide, add five or six ounces of 
Paris green, previously made into a paste with water, to fifty gallons of 
Bordeaux mixture, and thoroughly stir. If arsenate of lead is used in place 
of the Paris green, about four or five times as much will be required. 

Although the separate solutions of the copper sulphate and of the lime 
are stable, they are not so when combined, and therefore only the quantity 
to be used at the time should be made up. 


KEROSENE EMULSION. 
Stock Solution (66 per cent kerosene). 


IQED Th eh yo ale sie inie o's 9's (6) wisecp Mies colitiahplgl aliuaes fat «(kev piteh Raber aus) et hair aaa % pound 
EK BROSETIE ee ee Ne Oi Can eee MEMEO Se cc a pile ahaa eae 2 gallons 
WATER Oe has Sou lnls bial alates Bi oa tebe Rubpliota Gems Glo ta “oh lets ta x tie enied oal tea a nen 1 gallon 


If hard soap is used, cut it into fine shavings and dissolve in boiling 
water, after which remove from the fire and immediately add the kerosene 
and thoroughly mix. This may be done most easily by churning for about 
ten minutes with a force pump, the nozzle being turned back into the liquid; 
or, in the absence of a pump, the liquid may be turned from one bucket to 
another for fully ten minutes, holding the bucket high so as to give force 
to the falling liquid. When thoroughly emulsified it will have the consist- 
ency of thick cream, and the oil will not separate out. There is great dan- 
ger of injuring the plants if the mixture is not: well and thoroughly made. 

For spraying vegetation the stock solution should be diluted to the de- 
sired strength. For a 5 per cent emulsion add 37 gallons of water to 39 
gallons of the stock solution; for a 10 per cent emulsion add 17 gallons of 
water to the same; and for a 15 per cent emulsion add 10% gallons. 

It is desirable to use soft water both for the stock and as a diluent, but 
if this is not obtainable the water should be softened by adding lye or 
salsoda. 

The emulsion should be applied to plants with a spray pump, and in a 
fine mist-like spray. For most insects a 10 per cent emulsion is strong 
enough. 

Abc WHALE-oIL Soap SOLUTION. 


Whale-oil soap is an effective insecticide for plantlice and other soft- 
bodied insects. For use, dissolve one pound of the soap in six to. eight 
gallons of hot water. 


CaRBOLIC ACID EMULSION. 


Carbolic acid emulsion is a contact insecticide, and also acts as a repel- 
lent, being chiefly used for the treatment of root-infesting insects. 


Stock .Solution. 


Hard soap (preferably “Ivory’” or “Tak-anap). wees eae. Peak Oe 1 pound 
Soft swaterics swe e ei Pe VG AT GN wa cranes Anal tata eae ea 1 gallon 
Crude carbolicr aa oa. se ei a i CR 1 pint 


Dissolve finely shaved soap in boiling water, add the carbolic acid, and 
churn as for kerosene emulsion. For use, one part of the stock solution is 
diluted with thirty to forty parts of water. 


31 Copper sulphate, either dry or in solution, corrodes iron, and a wooden, 
earthen, brass, or copper vessel should be used. 

34 Hither hard or soft soap may be used. Whale-oil soap and ‘‘Tak-a-nap” soap 
have given excellent results. 
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HELLEBORE DECOCTION. 


For use against root maggots, this decoction is prepared by steeping two 
ounces of white hellebore in one gallon of hot water for 30 minutes. For 
insects infesting the foilage, one ounce of hellebore to two gallons of water 
is sufficient. Hellebore very soon loses its insecticidal properties by exposure 
to the air, and care should be taken to obtain only such as is known to be 
fresh. 


INSECT PowpER (PYRETHRUM, OR BUHACH). 


Pyrethrum, or insect powder, as this insecticide is commonly called, is of 
special value for killing certain kinds of insects, and it has the advantage 
of being harmless to human beings and the higher animals. On the other 
hand, its expense prohibits its use on a commercial scale, and it quickly 
loses its virtue when exposed to the air. If used in a dry form it should 
be mixed with twice its weight of common flour, and kept in a tightly 
closed vessel for 24 hours before using. It may be applied with a dust 
sprayer or some sifting apparatus. A decoction of pyrethrum may be made 
by mixing one ounce of the powder with enough water to form a thin paste 
and allowing it to stand several hours, after which sufficient water should 
be added to make two gallons. This is less effective than the dry powder. 

In purchasing pyrethrum, only hermetically sealed cans of it are safe, 
for the reason already given, but if they can not be obtained care must be 
taken to buy only an absolutely fresh article. 


ToBpacco DECOCTION AND NICOTINE PREPARATIONS. 


Tobacco decoction, although not so effective as some of the above- 
mentioned contact insecticides, is still used by many for killing soft-bodied 
insects, such as plantlice. It is prepared by steeping tobacco stems in hot 
water at the rate of one pound to two to three gallons. 

More reliable than the above, are various commercial preparations which 
likewise have nicotine as their active principle. (See page 42.) 


LYE-SULPHUR WASH. 


This contact spray is said to have particular value against the red spider. 
It is prepared by mixing five pounds of flowers of sulphur with cold water 
and then adding to this sulphur paste two and a half pounds of pulverized 
caustic soda. Water is added from time to time, to prevent burning, until 
a concentrated solution of five gallons is obtained. One gallon of this stock 
solution is sufficient for 25 gallons of spray. 


POISONED BRAN MASH. 

eae ke OAR aa! ans. enh oa Bae aie CoE Un IN NE Ad Pa a a RP A 16 pounds 
RE OTS ily gies to be aabeee ale Riess eh ML WLI aI O he whee ed pote Bla o Shoe 1 pound 

Slightly dampen the bran and add the Paris green, mixing until every 
particle of the bran bears some of the poison. The bran should be barely 
wet enough to make the powder adhere to it, as experiments in green- 
houses strongly indicate that a soggy mash is not freely eaten by cutworms. 
A little salt in the water used is said to give the mixture additional relish. 


# POISONED LETTUCE OR CLOVER LEAVES. 


Small lots of lettuce or clover are poisoned with Paris green, either dry 
or suspended in water, and the poisoned vegetation is then cut or mowed, 
and scattered over the infested tract (see page 24). This and the poisoned 
bran mash seem to be about equally effective. 


Carpotic Acip AND LIME. 


A coating of the soil at the base of the plants with carbolic acid and lime 
has been recommended by Dr. John B. Smith® as “the most effective ma- 
terial tested,” in his experiments against the onion maggot in New Jersey.™ 
To make the mixture, slake three pints of lump lime in a gallon of water, 
and add one tablespoonful of crude carbolic acid.. When applied properly 
along the rows with a sprinkling can or spray nozzle, a thin crust will form 


| en 
33'The Cabbage and Onion Maggots. Bull. N. J. Agr. Exper. Station, No. 200 


(Feb. 12, 1907), pp. 16-19. 
3% For reference to our own experience with it see page 10. 
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on the ground around the plants, which is said to serve the same purpose 
as the tarred felt-paper protectors described on page 10. 


Tospacco Dust. 


Tobacco dust has been recommended as a useful repellent, particularly 
against such insects as root maggots and cucumber beetles. It has the 
further advantage of serving as a contact insecticide and as an excellent 
fertilizer. Indeed, it is said that its value as a fertilizer alone is sufficient 
to cover its cost. 

For leaf-eating insects it is dusted on the leaves early in the morning, 
while the dew is on. For root-feeding insects it is sprinkled along the 
rows at the base of the plants, preferably when the soil is moist. 


Dry LIME. 


Fresh air-slaked lime or quicklime when used as a repellent for root 
maggots is sprinkled along the rows close about the plants, and acts simi- 
larly to the carbolized lime application. As some insects of economic impor- 
tance are attracted to manures, the latter should be sprinkled over with 
lime where there is danger of infestation by insect pests. 

Dry lime, especially when fresh, is strongly caustic, and is therefore 
valuable as a contact insecticide for slugs, plantlice, and soft-bodied insects 
generally. 

Hyprocyanic Acip GAs. 


Hydrocyanic acid gas is doubtless the most powerful and effective fumi- 
gant known. Indeed, many are afraid to handle the deadly gas; but it can 
be used with perfect safety if proper care be taken. 

It is impossible to give a set formula for its use, owing to differences in 
the structure of greenhouses. In. those of average tightness I have used 
it on cucumber plants, without injury to them, at a strength of 1 ounce 
of potassium cyanide to 3,000 cubic feet of space—fumigating in the evening, 
and keeping the house closed over night. 

The materials necessary for fumigation with hydrocyanic acid gas are 
potassium cyanide (98 to 99 per cent. pure), commercial sulphuric acid, and 
water; and the requisite utensils are half-gallon or gallon jars—stone, 
earthen, or granite—and a supply of ordinary small paper bags. 
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Fig. 42—-Diagram illustrating determination of cubic contents of greenhouse. 


The number of cubic feet in the house should first be accurately calcu 
lated. The method of doing this may be illustrated by a simple computation 
based on the dimensions given in the accompanying figure, the understand- 
ing being that the length of the greenhouse is 100 feet. (Fig. 42.) The 
cubic contents of the rectangular section of the house, a c d@ e, equals 
24X6X100=14,400 cubic feet; that of the triangular section a b «w, equals 
8X 8X100+2=3,200 cubic feet; and that of the other triangular section, 
b c a, equals 8X16X100+2—6,400 cubic feet. The cubic contents of this 
house are, therefore, 14,400+3,200+6,400—24,000 cubic feet. Assuming this 
house to be of no more than the average tightness, we may safely use potas- 
sium cyanide at the rate of one ounce to every 3,000 cubic feet of space, and 
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24,000 divided by 3,000 gives 8 as the number of ounces required in this 
illustrative case. 

The next procedure is to prepare the materials for use and to place the 
jars in the house. For every ounce of the potassium cyanide used, two 
ounces of sulphuric acid and four ounces of water are required. Two ounces | 
of the cyanide is about the right quantity for each jar, therefore, for a house 
of the above dimensions four jars should be placed at equal intervals along 
the aisles, and the eight ounces of cyanide divided into four equal parts, 
and each part put into one of the paper bags. These are used not only 
for convenience in handling the cyanide when placing it in the jars, but 
also because they slightly delay the action of the sulphuric acid upon it, 
thus giving the tumigator ample time to leave the house before the reaction 
occurs. The jars being in place and the cyanide properly weighed and 
bagged, the next step is to close all the ventilators in order to prevent any 
avoidable escape of gas. The water—four liquid ounces to every avoirdupois 
ounce of cyanide—is then placed in each jar, the sulphuric acid—half as 
much as the water—is added, and as soon aiter as possible the bags of cyan- 
ide should be put into the jars and the house vacated immediately. Doors 
should be locked and labels posted indicating the danger. No one should 
enter the house until it has been thoroughly aired by opening the side doors, 
and, if convenient, the ventilators also. It is best to fumigate in the evening, 
keeping the house closed till morning. Il have never found a greenhouse so 
tight that the fumes would remain in it in dangerous quantities all night; 
nevertheless, it is safest to air the house well before entering. 

Precautions and Miscellaneous. Directions.—As cyanide of potassium is a 
powerful poison it should be handled as little as possible. It should be kept 
in tightly closed cans or jars, plainly labeled, where it will be inaccessible to 
persons not acquainted with its poisonous properties. Use only a grade 98 
to 99 per cent pure. It may be obtained in either granulated or lump form, 
the former being the most convenient for use in fumigation. 

Sulphuric acid should not come in contact with the hands or with the 
clothes, as it will severely burn the flesh and ruin the clothes. It should 
not be placed in metal receptacles, as it will soon eat them through. 

Fumigate in the cooler parts of the day, and avoid, if possible, a tem- 
perature above 60° or 65° F., since at a higher temperature the plants are 
more liable to be injured. 

The foliage of plants to be fumigated should be perfectly dry, otherwise 
it will absorb the gas and be burned. 

The best shaped jar, when using two ounces of cyanide to a jar is one 
four or five inches in diameter and about nine inches high. If more 
cyanide is to be used in each receptacle larger jars must be used. 

Always put the water into the jars first, adding the acid later. Never 
pour water into the undiluted acid. 

After placing the sulphuric acid in the jars the bags of cyanide should 
be put in as soon as possible, for any delay will interfere with the proper 
raction of the chemicals owing to the fact that the acid acts most power- 
fully when it first unites with the water. The manner of putting the bags 
into the acid is also important. They should not be held a foot or more 
above the jars and dropped in, as the bags may be thrown out by the 
reaction. Each bag must be carefully laid in the jar, but the fumigator 
must not lean over the jar as he does it, nor remain near it to watch the 
reaction. After a few fumigations the operator often becomes less atten- 
tive to the prescribed directions and precautions. This tendency should be 
promptly checked, the utmost care and caution being uniformly necessary. 


CARBON BISULPHID. 


Carbon bisulphid is used as a fumigant for aerial plantlice, for rootlice 
and root maggots, and for weevils in seeds. For methods to be followed in 
treating the first class mentioned, see page 11. For rootlice and root 
maggots, a small hole is made in the ground near the plant, and into it {fs 
poured a small tablespoonful of the liquid. The hole is then promptly 
closed and the maggots are killed by the fumes. The carbon bisulphid should 
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not be poured on the plant above ground ior directly on the roots. For 
weevils, the seed should be placed in a tight box or bin, space being left 
at the top for a pan or other shallow dish for the carbon bisulphid. This 
should be used at the rate of one ounce to 60 cubic feet of box space, and 
the box should be kept closed for 24 hours. The vapor given off being 
heavier than air, descends, killing all insects present without injuring the 
seed. 

As the fluid is inflammable, and its vapor, mixed with air, somewhat 
explosive, precaution should be taken never to permit a spark of fire to 
come in contact with it. 

Carbon bisulphid may be obtained at drug stores for 20 to 35 cents a 
pound. A grade known as “Fuma Carbon Bisulphide,’ which is fully as 
effective for fumigation as the ordinary grade sold by druggists, is manu- 
factured by E. R. Taylor, Penn Yan, New York, and furnished in 50 or 100- 
pound cans at 10 cents a pound. 


SULPHUR. 


Thorough cleaning of greenhouses for the eradication of insect pests 
should be practiced by the greenhouse gardener when the houses are empty, 
and fumigating with sulphur is one of the best and easiest means to this 
end. About one pound of sulphur should be burned to every 2,000 cubic 
feet of space, after which the house should be kept tightly closed for 24 
hours, or longer if convenient. It is needless to say that at this strength 
all plants, as well as insects, will be killed. 

For fumigating houses containing growing plants, evaporate a small 
quantity of sulphur in a suitable receptacle over a lamp or oil burner, taking 
care that it does not catch fire; or the steam pipes may be painted with a 
sulphur paste made by mixing sulphur and water. A paste is sometimes 
made in which the sulphur is mixed with oil instead of water. Sulphur is 
not only valuable as an insecticide, but useful in controlling mildew. 


Tospacco STEMS. 


Though tobacco stems for fumigation purposes have been largely super- 
seded by the recent introduction of various nicotine extracts, they are still 
used, and are recommended for killing plantlice and thrips, especially when 
easily obtainable at a reasonable price. 

Three piles of stems, of about half a bushel each, are used to every 100 
linear feet of the house, the piles being dampened to prevent rapid burning. 
These are set on fire in the evening, when the building is left for the night. 
The house must be kept as tightly closed as possible until morning. Fre- 
quent fumigations—at least weekly—are necessary to obtain the best results. 


NICOTINE PREPARATIONS. 


Many nicotine preparations are now on the market under such trade 
names as ‘“Nicoteen,” ‘‘Nicoticide,”’ ‘“To-ba-ken,” ‘‘Nico-Fume,” etc. Most of 
them contain 25 to 45 per cent of nicotine, and are more effective, though 
more costly, than tobacco stems or tobacco dust. They may be used as 
fumigants in various ways. The commercially prepared fumigating papers 
are suspended in strips and lighted when ready to fumigate. Dry prepara- 
tions are placed in shallow dishes and ignited. It is sometimes advisable 
to add a few drops of kerosene to facilitate their burning. The extracts are 
evaporated over a lamp, or, like the suplhur paste, are painted on the steam 
pipes. They evaporate or burn slowly, producing a powerful vapor. As a 
rule it is best to fumigate in the evening, keeping the houses closed over 
night. Most insect pests of the greenhouse may be controllod by thorough 
and oft-repeated fumigations with one of these extracts. 
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ANNUAL DINNER BOARD OF DIRECTORS ILLINOIS 
FARMERS’ INSTITUTE 


GREY ROOM, HOTEL SHERMAN, CHICAGO, MONDAY, 
DECEMBER Dalal; RECEPTION, ASSEMBLY HALL, 
FIRST FLOOR, 6:00 P.M., ‘DINNER 6:30 


MENU 


Blue Point Oysters 
Celery Olives Hickory Nuts 


Cream of Fresh Peas Aux Croutons 
Lake Superior Trout Au Champagne 
Cider Doughnuts 


Broiled Chicken Brown Gravy 
Mashed Potatoes ‘Grilled Sweet Potatoes 
Apple Sauce 
Combination Salad 


uh Pie Cheese 
Coffee 


PROGRAM 


PRESIDENT A.-N. ABBoTT, Presiding 


“Desirability for and Methods of Co-operation Between Farmers and 
Corporate Interests From the Farmer’s Standpoint,” Dr. Eugene Davenport, 
Dean of College of Agriculture, University of Illinois, Urbana, III. 

“Desirability for and Methods of Co-operation Between Corporate 
Interests and Farmers From the Standpoint of Corporate Interests,” C. W. 
Boynton, Engineer in Charge, Universal Portland Cement Company, Chicago, 
Illinois. 

“The Illinois Plan for Permanent Agriculture,” Frank I Mann, Gilman, 
Illinois. 

“The Policy of the American Steel & Wire Company With Reference to 
the Improvement of Agricultural Methods,’ Frank Baackes Vice-President, 
American Steel & Wire Company, Chicago, I[]l. 

“Improvement in Efficiency and Design Through Co-operation Between 
the Manufacturer of Farm Machinery and the User,” C. V. Gregory, Editor 
Prairie Farmer, Chicago, Ill. 

“Maintaining Friendly Relations Between the Manufacturer of Farm 
Machinery and the User,” J. B. Bartholomew, President Avery Manufactur- 


ing Company, Peoria, Ill. 
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“Possibilities of Concrete on the Farm,” Edward M. Hagar, President 
Universal Portland Cement Company, Chicago, I11. 

“Problems in Beef -Production,’ Prof. Herbert W. Mumford, Head of 
Animal Husbandry Department, University of Illinois, Urbana, III. 

“The Diminishing Supply of Live Stock and the Remedy,’ Arthur 
Meeker, General Manager Armour & Company, Chicago, III. 

“The Interest of Railroads in Improved Agricultural Conditions, Pepe oC, 
Johnson, Passenger Traffic Manager, Chicago & North-Western Railroad 
Company, Chicago, [1]. 

“Up State vs. Down State,’ James Keeley, General Manager Chicago 
Tribune, Chicago, III. 

“Hlectricity for the Farm,’ Samuel Insull, PResident Commonwealth- 
Edison Company, Chicago, I11. 

“Agricultural CreditseFrom the Farmer’s Standpoint,”’ Hon. A. P. Grout, 
Winchester, Ill. 

“Agricultural Credits From the Banker’s Standpoint,” E. D. Hulbert, 
Vice-President Merchants Loan and Trust Co., Chicago. 


PRESIDENT’S ADDRESS 


Hon. A. N. Appsott, Morrison, Illinois 


GENTLEMEN: This is a very unusual gathering; it is unique. Perhaps 
its like never before was assembled in the city of Chicago, or elsewhere. 

There is so much that could appropriately be said on this occasion, that 
considering the element of time, I scarcely know what to say and what omit. 

First, however, I wish to thank our distinguished guests for their 
presence here tonight, and trust we all are here in a spirit of willingness 
for a closer relation and better acquaintance with each other; not so much 
for our individual and selfish interest, but in a higher way to consider 
questions for. the general good. 7 

Let us all talk facts tonight, as we see them. I believe I will not be 
accused of attempting an originality, when I say that agriculture is the 
foundation of our national prosperity. That is a fact; there may be those 
who wish it were otherwise and that the fisheries, or the mines, or the 
forests were our principal source of wealth, but they are not, and so far as 
we now can see agriculture will always be the base on which we will build. 

Another fact: The great business interests of the country are in the 
hands of comparatively few corporations; this too is a fact. There may be 
those who deplore this conditions and wish it were otherwise, but it is the 
truth and so far as we now can see this condition will continue indefinitely. 
The most of us, I think, believe in the general principals of evolution, and 
in the struggle for existance, the fittest survive. On this theory there must 
be a good reason for corporate control. Unquestionably the answer is that 
there is economy and efficiency in a monopoly when competition requires the 
duplication of investment in a plant and operating expenses. 

When I was a boy, three competing creameries sent their wagons daily, 
by my father’s farm, collecting cream, when one wagon could equally 
well have served the community. In this case there was the unnecessary 
expense of two teams, two wagons, two drivers, two buttermakers. There 
was the needless investment of capital in building, equipping and operating 
two useless creameries. The people of that community paid dearly for. the. 
competition they enjoyed and which was supposed to be the life of trade, 
However, corporations which enjoy a monopoly should be subject to regu- 
lation. 3 

A third fact: We must not loose sight of the human factor; every 
movement which is not for the public good-is not for the public good, and so 
closely interwoven are the fabrics of society that whenever one portion 
receives more than it is justly and fairly entitled to some other portion must 
receive less, whether it be in labor or products, and the whole social body, 
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sooner or later must suffer. When the farmers sold their crops for less 
than the market cost of the elements of fertility, they contained, not to 
mention the item of labor, the cost of living was not high, but society, 
eventually will pay for this unrequited toil and loss of fertility. 

These three prime facts in the business world, let us not forget. When 
a man launches on a business venture, he considers the factors relating 
thereto. He must take things as he finds them, not as he may wish they 
hala You can realize on facts, but not on desires; dreams have no cash 
value. 

You gentlemen, of large business interests, study carefully every factor 
along certain lines that enter into the production and organization of your 
business; you know to a fraction the energy to be developed by a ton of 
coal and the service to be secured from a quart of lubricating oil, but some 
of you, I fear have not given the consideration to the farmer and his prob- 
lems in their relation to your interests which his importance justifies. 

You each have your problems peculiar to your interests, while in his 
way the farmer has them all. The banker, the packer, the manufacturer 
of cement, of wire, of farm machinery, the questions of transportation all 
are his. 

To attain the highest agricultural development, which, at the same time, 
is for the best interest of everyone, it is absolutely essential that the farmers 
have assistance and co-operation from the outside. They have problems 
which they can not solve alone; there are conditions which they do not 
control. 

There are two ways to secure this outside assistance; one is to wring 
from unwilling corporations, by statutory enactment, decisions of courts and 
rulings of commerce and utilities commissions the required aid. The other 
way by concessions and co-operation. While monopolies are properly sub- 
ject to regulation, happily it is the tendency of the time to so conduct their 
business that less regulation is necessary. 

You, gentlemen, are strongly entrenched behind financial bulwarks. The 
farmers are strong numerically, and while we need your co-operation to 
improve the agricultural condition, the political storm clouds gather around 
you and the time draws near when in all likelihood the farmers will be the 
arbiters of industrial questions, and may be called upon to decide even cor- 
porate existence. 

The agriculture of this country is undergoing an interesting readjust- 
ment; for the first time in our history consumption has overtaken produc- 
tion; the era of low prices for farm products for any considerable period 
of time is gone and forever the day of good cheap living is past. Things 
agriculturally are looking up in every way, financially, socially, education- 
ally, politically. It seems to me that the good wili of the farmers would be 
a valuable asset for any business concern, and the way to get anything is 
to go after it. 

Out of consideration for our guests it seems proper that they be given 
a brief outline of the aim, scope and organization of the Illinois Farmers’ 
Institute. It stands for better farming, more and better live stock, better 
homes, better schools, better roads and better citizenship. It knows neither 
political faith or religious creed. Every citizen of the State is welcome to 
attend the institutes and participate in the discussions. The State organiza- 
tion consists in one director from each Congerssional District, and five ex- 
officio directors, who are the Dean of the College of Agriculture, the Presi- 
dent of the State Board of Agriculture, the President of the State Dairy- 
men’s Association, the President of the State Horticultural Society and the 
Superintendent of Public Instruction. 

The great work of the institute consists in the dissemination of infor- 
mation, gathered from practical farmers, experiment stations, and elsewhere. 
This is done by megns of press articles, bulletins, reports and institutes. 
More than 400 institutes will be held this fall and winter in various parts 
of the State to which the State Institute will furnish speakers. Seventy-two 
press articles have been sent to 240 publications having an estimated circu- 
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lation of one million five hundred thousand. The attendance at the 400 — 
institute meetings is estimated at 200,000. 

I believe that I am quite within the facts when I say that the Institute 
is popular in the rural districts, ‘and as a moulder of sentiment a single 
incident will illustrate: In 1905 the State Highway Commission was 
established by an Act of the General Assembly... Some two years later a 
joint meeting of the executive and legislative committees of the Illinois 
Farmer’s Institute was being held at Springfield, when the Governor’s 
private secretary presented the compliments of the Governor and requested 
that the committees give an audience to the Governor and the Highway 
Commission, which request was duly granted. Thereupon, Governor 
Deneen and the Commission, consisting of President James, of the State 
University; LaFayette Funk, of Bloomington, and Joseph Fulkerson, of 
Jerseyville, with State Engineer Johnson, came to the room. Governor 
Deneen was the spokesman, and said the State Highway Commission was 
organized to do good for the State but up to that time they were unable 
to get a foot hold, having met, in their tours over the State, only rebuffs, 
criticism and hostility. He appealed to the Farmers’ Institute for assist- 
ance. The next day the following resolution was adopted: 

“The Directors of the Farmers’ Institute have carefully investigated 
the aim, scope and personnel of the State Highway Commission and find 
the aim to be a laudable one, the scope properly restricted and the per- 
sonnel of the Commission above reproach, therefore be it 

Resolved, That the Illinois Farmers’ Institute heartily commends the 
State Highway Commission to the confidence and loyal support of the . 
people of the State.” 

This resolution was taken up with the various county organizations of 
the State and as a result requests were made to the State Highway Com- 
mission for speakers, from more than 90 counties of the State, and from 
that time the Highway Commission has had requests for more speakers 
than they could furnish and their office has been flooded with work. 

We are here tonight to some extent in an experimental way. We request 
of you to express your thoughts in your own way, let them lead whereso- 
ever they may, and should any one say things that appear to be plain, let 
it be understood that it is not for the purpose of giving offense, but rather 
that good may come. 

My great desire is when we shall separate that we can each of us say 
that we have drunk moderately, kept good natured, and that the evening 
was an enjoyable one and profitably spent, and that much good may result. 

It really is not the intention to exhaust all of the subjects before us 
this evening. -We want something left for a future conference in case it 
shall be desirable. 


The first speaker on the program is Dean Davenport, Dean of the 
College of Agriculture of the State University. To him has been assigned 
the difficult subject, ‘‘Desirability For and Methods of Co-operation Between 
Farmers and Corporate Interests From the Farmer’s Standpoint.” He is 
so well known that he does not require an introduction. His great peculiar- 
ity consists in always saying something when he talks. 


DESIRABILITY FOR AND METHODS OF CO-OPERATION 
BETWEEN FARMERS AND CORPORATE INTERESTS 
FROM THE FARMER’S STANDPOINT 


Dr. EUGENE DAvenport. University of Illinois, Urbana, Illinois 


Mr. CHAIRMAN AND GENTLEMEN: The reason that corporate interests 
should be thinking of agriculture is because agriculture has come to be 
very much more than the business of the individual farmer. 
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It is not as a favor to the individual so much as it is a matter of 
necessity that all people, whose interests touch agriculture at any point, 
should begin to study its needs. In other words, the farmers are serving 
the public as any other body of interests serve the public. 

The farmers do not constitute a corporate body and cannot because of 
their very number, but the nature of the service is the same as that of any 
other large business conducted for public welfare. 


The need for a better understanding and the need for a better agricul- 
ture, and more efficient agriculture, is now, for the first time, apparent to 
everybody, and everybody is trying to take a hand at it. They are trying 
to help the farmer to farm better, and that leads me to remark that the 
great need just now is not so much that the bankers, the railroad men, 
the cement men and the other large interests, shall undertake to teach 
the farmer how to farm, as it is that we, together in meetings like this 
tonight, shall undertake to explore that territory that lies between Ber IGus: 
ture and these other interests. 


We do not know where our interests touch and cross. I discover that 
as soon as the large interests become interested in farming they begin at 
once to teach the farmers how to conduct their business and there are over 
a dozen enterprises of that kind in the country now. In this they fail of 
their best purposes. 


I will illustrate by two or three cases that have come to my attention 
recently. I met on the, train, going to Washington, last week, an agricul- 
tural representative for one of our western railroads, and he asked me how 
he might advance the work that he was engaged to do. I asked him what 
he was thinking of doing. He said: ‘I am going to establish a lot of 
model farms along our line.” I said, “Don’t you do it; you are a railroad 
man.’ He was a graduate of an agricultural college and he did not know of 
any other way to justify his position except to teach the farmers to raise 
more crops. 

I told him about a friend of mine who ran a fruit farm of forty acres 
within two miles of a station, but he had to haul his fruit sixteen miles 
to ship it, and it took the whole neighborhood to harvest the fruit crop 
of that forty acres. This friend of mine succeeded in getting one load 
loaded at about eleven o’clock at night and after sleeping two hours started 
for market. | 

He was a farmer but for six weeks he was running a transportation 
business, with a railroad almost before his very door. 

It was the business of the railroad to know whether that should be a 
fruit producing district, and if it was, to induce ten men, on forty acres 
each, or four hundred acres to produce fruit while the railroad attended to 
the transportation end of the farmer’s business. I! said to the railroad man: 
“Your business lies at this point.” A few days afterwards the public press 
reported the incident of President Ingalls buying peaches in Kansas City 
at five cents apiece, and next morning saw them fed to the hogs in sight 
of the car windows only because the railroad did not provide the kind of 
transportation needed along its line. 

The farmers can produce the crops if they can get rid of them, but when 
the farmer has to be a transportation agent for a commodity that has to be 
handled by wagon, with a railroad right at his door, but which does not 
provide him transportation facilities, neither the railroad nor the farmer 
will make very much money. 

We know how hard it was to get the fruit industry started in California. 
We know that year after year, after fruit growers had put’ out large 
orchards and raised several crops, they were unable, because of lack of 
shipping facilities, to get their product into the eastern markets, and the 
consequence was that for years not very much money was made by the 
orchardists of California. 

What was the result? We know that the farmers combined in the 
most extensive and. powerful organization ever made by farmers until they 
controlled transportation facilities of the railroads then along the western 
coast. This was effective, but dangerous. 
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I have a friend living in a little country town. He uses a good deal of 
oil and some gasoline. He used to burn oil in his house, but he does not now. 
There is a railroad and a station within ten rods of his house. He cannot 
ship a barrel of oil over that road, or a barrel of gasoline. He is served by 
a man from a depot nine miles away, delivery being made over country 
roads and sometimes they are as bad as they are along some parts of this 
State. (Laughter. ) j 

You can realize how angry those people become, with a railroad at their 
very door, while they cannot get over that transportation line the commodity 
they need. 

My point is this, that the great corporation controlling the sale of 
gasoline and oil is not attending to its business when it makes it impos- 
sible for these people to be served. They are trying to serve a big terri- 
tory by teams in an altogether inadequate way. 

This is another illustration showing how we need to understand each 
other and each other’s needs. Many people do not realize how necessary oil 
is to the farmer; or is it that they do not care? 

I could quote many other illustrations of this kind, showing that this 
‘no man’s land” which, like the instances given, is neither agriculture nor 
railroading, but which ‘s crossed by many businesses and many interests, 
is the territory where we need to work together. 

It is rather fashionable to blame the farmer for the high cost of living 
and to assume that if he were the equal of the European farmer we should 
equal the wheat yield of England, Germany and Denmark. 

In the first place, let me show how it is that England produces twice 
as much wheat as we do. For fifty years we sold our cattle and our grain 
to England for the labor it took to produce it. In this way the fertility of 
their land is maintained out of our supply. -It was over twenty years ago 
that Sir Henry Gilbert said to me: ‘So long as you Americans will give 
us your cattle for the cost of herding, and sell us your corn for what it 
costs to cultivate and raise it, we will get along nicely, but when you learn 
to feed your corn to your cattle on your own land, then God have pity on the 
English farmer. 

So much for fertility, by which we see that America could not imitate 
the methods of England because the supply does not exist to fertilize our 
acres as we have fertilized theirs. 

Again climate is often the deciding factor in yields. The hot sun and 
bright light that make this pre-eminently a corn country effectually pre- 
vent a maximum wheat yield. Wheat needs cool weather and shady days 
while ripening. If we had these we would not lead all other countries in 
corn yields. So I might mention many other factors not under the farmer’s 
control, and not known to our critics, yet they powerfully influence yield. 

In America the question has not been “how much per acre,” but “how 
much per man,” because land has been cheap and labor high. 

It is a good principle that the shoemaker should stick to his last. The 
farmers cannot tell the railroads how to do their business and the railroad 
man cannot tell the farmers how to do theirs. Hach must study his own 
profession, but they should confer freely when they meet and cross. 

For examples, the railroads sometimes put hardships upon the farmers. 
Jones goes out to get a better bull. He has a hard time to fing one, but 
when he does he tries to ship it. Now, it is a little calf that weighs 300 
pounds, but when it goes on the shipping bill it appears as a bull and 
weighs 4,000 pounds. In other words, the railroads have penalized the bull 
business. :They could afford to ship the bull for nothing. Jim Hill never 
did so good a thing as when he shipped bulls for nothing. © 

I speak of these things only to illustrate that we should get together 
frankly in such meetings as this and talk about the territory where we 
overlap and where we come together. It is all a tremendous game of serv- 
ing the public, and we cannot serve the public as we ought, until we under- 
stand each other better. The only way to understand the needs of one 
another is to get together like this, and find out where we are failing to 
make the most of the service we are trying to render to the public. 

I think that my ten minutes are up. J thank you. (Applause.) 
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President Abbott—The.annual consumption of lumber in the United 
States is three and a half times the annual production. The price of lumber 
has increased three fold in the past fifteen years. As farmers and builders 
we were admonished that we must look elsewhere for building material. 
An increased use of cement is assured, not only for farm buildings, but also 
for road construction, and the era of permanent road building is upon us. 
I am not sure but what one solution of the road building problem will be 
for the cement people to go into the road building business themselves, 
where the contract runs into the millions of dollars and building roads on 
a wholesale scale at a small profit, or at least furnish cement at a small 
margin. 

Another solution of the road question which is being agitated, consider- 
ing the great amount of work to be done, is for the State to go into the 
cement business. ; 

I now take great pleasure in introducing Mr. Hdward M. Hagar, Presi- 
dent of the Universal Portland Cement Company, whose topic is, ‘“Possi- 
bilities of Cement on the Farm.” 


POSSIBILITIES OF CONCRETE ON THE FARM 


Epwarp M. HaGar, President, Universal Portland Cement Company, 
Chicago, Illinois 


MR. CHAIRMAN AND GENTLEMEN: My friend, Mr. Meeker, robbed me of 
the only joke I knew, because he thought I was going to precede him, or 
rather that he was going to precede me, and he also took part of my subject 
away by saying what he thought a silo was. 

I want to make it plain that I only speak for the information bureau of 
the company, and I am going to be very brief. 

We have felt for a great many years that all that was needed to bring 
about practically the unlimited consumption of pori(land cement on the farm 
was education, and how and where the best to be used and in a great many 
ways had been endeavoring and never further than that, I don’t mean any 
particular brand—but simply the right use and the prevention if possible 
of the wrong use, or the use in the wrong way, because it does more injury 
than a good many right uses benefit the industry, and among other methods, 
we have been trying to work together with Farmers’ Institutes, and especi- 
ally in our home State of Illinois. We believe the Farmers’ Institute stands 
for the very thing this country needs more than anything else. I don’t 
- mean only in the matter of cement and in the matter of agriculture, but it 

stands for education, co-operation and efficiency. 

I cannot believe for a minute that the world loses, or anybody loses by 
greater efficiency in anything. I cannot believe for a minute that if you 
double a crop of any particular kind anywhere in the world it is a loss, for 
what you, save to the world will be saved to the producer. There is no such 
thing as too great an efficiency. It may appear that the greater production 
may reduce the profit, but the profit is always greater, because the increased 
production is always at the expense of equivalent cost. 

Believing in that way I have tried to subordinate, and we have subor- 
dinated our own identity in such ways, and our educational bureau not 
only never mentions ourselves but never mentions our brands, and we have 
lecturers on the subject of concrete construction, who never mention in any 
way the source of their employment. 

We only ask that we be permitted to know what the farmer has done, 
what one farmer has done successfully and then tell the other farmers what 
has been done. If the merit of the material of portland cement is not there 
no amount of that sort of propaganda idea or knowledge is going to produce 
any lasting results. We find it, however, to be so successful that all we 
need to do is to tell, especially the farmer rather than any other class, how 
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it can be used carefully, simply and properly, the ways in which it can be 
used on the farm by farm labor except in extreme cases of too large struc- 
tures, and the use goes on. 

There are over six millions of farmers in the United States. The port- 
land cement in this country or the production of concrete has increased to 
eighty-three millions in 1912, yet you will see that fifteen barrels a year on 
the farm will take every bit of the cement production in:the United States. 
It will not take much work to use fifteen barrels of cement on each farm. 
The silo is something to which we have devoted a great deal of attention. 
Our book on the silo is an exhaustive work on the subject, and it is often 
referred to by the United States Government, yet we find in this country 
that the farm is not as productive because the silos are not used the way 
they should be used. 


Mr. Meeker says, it is only lately that we find any use for silos in steer 
raising. It has been used on the dairy farm. There are many different 
ways in which it can be used, but I am not going into those details. But 
the broad matter is what I have most at heart, and that is in-all those 
directions we believe we are not only producing a greater demand for our 
product but we are doing the world good. We are tending to diminish the 
cost of living. — 


There is one direction in which I feel sure the manufacturers of port-: 
land cement are doing a great deal of good, and that is in showing the 
desirability .of hard, permanent roads connecting cities, towns and the 
country with the farms. Wayne County, for instance, is the ideal spot of the 
world. It has eighty miles of concrete roadway. I don’t think there is any 
other hard, permanent roadway that compares with concrete, and certainly 
concrete is a hard, permanent road, and I am speaking of hard permanent 
roads. If some better road can be built, well and good, but so far, I don’t 
think of any. 

The effect of the cost of living on the value of farm products and on the 
efficiency of the farm of a hard, permanent roadway, when you can run over 
it any day of the year with a small number of horses for a heavy load, and 
can take a heavy truck and go as fast as you should go, is tremendous, and 
from a speed standpoint, it is a wonderful piece of work that can be done, 
and I might add here that it does not cost anything. 

I have a good many figures worked out to show that in every case the 
increase in the value of the property that fronts on the road is greater than 
the entire value of the road, the entire cost of the road. There are naturally 
two fronts on a road, so right away there is less than half of the cost of the 
road applied to either side, yet the value of the property on either side, is 
increased greater than the cost of the road in front. This point has been 
made so much of, the increase of the population of cities as compared with 
country districts would be corrected by that more than by any other means, 
and more than in any other way. It has been so corrected. For instance, 
the figures show that in the district around Detroit, the country towns, the 
farming district that is fed by these concrete roadways, some of which are 
twenty-three miles long—of course in Detroit that takes you quite well in 
the country, much more than in Chicago—for the first time the population 
in the outlying districts is increasing faster than in the city. Not only that, 
these hard, permanent roadways are going to reduce the cost to the con-- 
sumer of food products, and the farmer is going to get higher prices for the 
reason that the difference in the cost of transportation will not entirely 
show in the delivery value. 

‘The difference of the transportation cost is something tremendous. It 
is well known that a great deal of the farm products of all kinds that is 
carried to the railroad station costs more to get it to the railroad station 
than it does to get it from Illinois to Boston or New York, because you take 
five horses to do what you can do with two horses on a hard, level, perma- 
nent, smooth roadway. That is done every day. You can go over to Detroit 
and see it for yourselves. You can see the farmer coming up with five horses 
until he strikes the concrete road when he takes three back and goes on 
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with two. You will find there are more one-horse rigs in Wayne County than 
in any other place in this country, because one horse can haul all that a 
wagon will carry. 

Those are tremendous facts, tremendous in their effect. I believe if the 
farmer would work on the subject of hard, permanent roads, it is the greatest 
thing he can work on. ' 

It is not expensive, as I have explained. In fact, it is much cheaper 
than any other form of permanent roadway, and then you get the increase 
in value and the ,increase in the efficiency of transportation both ways, and 
the time of transportation, which is valuable. You know, of course, this last 
year and every year, for various reasons, farm products are allowed to rot 
on the ground for the single reason that they cannot be transported away. 

I don’t think I could speak on any subject that would mean more to 
the country and the gentlemen here present than that one matter. People 
are always waiting for somebody else to do something, always waiting for 
somebody else to come along and build their road. We have developed this 
country by railroads, and we have been content to rely on them. I tell you, 
gentlemen, it is a mistake, a serious mistake. I saw countries abroad, of 
course they didn’t have the railroads, and they are not so dependent upon 
them as we are—they have splendid roads, although these roads now have 
automobile traffic, in England and France—they used to consider them to be 
perfectly satisfactory roads—they have to do something to get harder roads 
than they, had. 

When this country has hard, permanent roads from one part of the 
country to the other, you will have a different country, you will have a 
different cost of living, and you will have a different value in your lands, 
and you will have a great deal more efficiency. You will have the advantage 
of the city brought closer to the country. You wil! have all the advantages 
of greater education and pleasures, and all that man desires, if you can 
annihilate distances and bring the transportation of your food products so 
close that the transportation is not one of the largest items, if not the largest 
item, in their ultimate cost. I thank you. (Applause). 


President Abbott.—The greatest material question on this earth is that 
of food production, beside which all other questions, however, great, take a 
secondary place. Then,-too, the seat of empire always rests where the soil 
is fertile and the people are well nourished. The decadent nations along the 
. Mediteranean tell of an impoverished soil, and they now are but the echo of 
their former grandeur. 

The Illinois Farmers’ Institute stands for systems of agriculture, which 
are both profitable and permanent, with the expectation that the seat of 
Empire will permanently abide in Illinois. 

Director F. I. Mann, of Gilman, farms 500 acres of land and is perhaps 
the best example of a scientific grain farmer in the State. He has adopted 
a system of farming whereby his land grows richer from year to year, 
although he makes a practice of selling his grain. 

I now introduce Mr. Mann, whose part on the program is to define the 
“Tilinois Idea of Soil Fertility.” 


THE ILLINOIS PLAN FOR PERMANENT AGRICULTURE 


Mr. Frank I. MAnn 


Mr. CHAIRMAN AND GENTLEMEN: A good thought expressed by Lincoln 
was that a nation need not fear for the future when the fundamental facts 
relating to the old art of farming have been well understood; in the future, 
the fundamental facts of what may be called scientific agriculture must be- 
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come common knowledge, if this nation does not need to have fear for the 
future. The art of agriculture has been exhausted of its ability to meet 
increasing population with increased food production, and the better the 
art is applied the more rapidly does the source of the food supply become 
impoverished; but the science of agriculture has the power to increase 
food production to a maximum extent, and with methods which may be 
indefinitely continued. 


PROMPTED BY HIGH MOTIVES * 


The highest motive of the Illinois Farmers’ Institute is to extend this 
scientific information until it has become common knowledge. We believe 
that any method of stimulating a soil for increased production at a sacri- 
fice of its future production is a crime, and should be treated as such. We 
welcome the efforts of all forces prompted by the desire to extend true 
scientific agricultural information with a motive to establish permanent 
agriculture, and with all such forces the Illinois Farmers’ Institute will 
heartily co-operate. 5 

For the first time in history, there is a conception of permanent agri- 
culture with high production, and much of it has been revealed by science 
through the efforts of the Illinois Experiment Station. This permanent 
system, which is being called the Illinois system, is based on the following 
fundamental scientific facts: 


SECURING MAXIMUM PRODUCTION 


That something cannot be made from nothing; that food products, as 
all material things, are composed of chemical elements with some of these 
elements derived from the air, some from water and some from the soil; 
that when all these elements exist in sufficient amounts and in natural 
forms, the great processes of nature’s laboratory provide for their use by 
growing plants, and a maximum production is realized; that the food ele- 
ments derived from air and water are normally greatly in excess of needs; 
that of the elements derived from the soil some are likely to be deficient 
for maximum plant growth; that all growth diminishes the supply of some 
of these; that on normal soils the only elements usually deficient are cal- 
cium, as limestone, phosphorus as phosphates, and nitrogen as organic 
matter; that when these are supplied in sufficient quantities, maximum 
plant growth may be secured, and as long as an adequate supply is main- 
tained a maximum harvest may be realized; that as long as nitrogen is 
maintained in the form of organic matter the activities which result from - 
its decomposition will render available the mineral elements existing in 
the soil, in inert forms, or that may be applied to the soil; that to main- 
tain nitrogen is an ever-continuous proposition, because it is used in such 
large quantities and because of the unstable character of the forms in 
which it must be used; that the economic source of nitrogen is the clover 
or other legume crop which has the power of securing -free nitrogen of 
the air; that simply growing clover or other legumes may not add any 
nitrogen to the soil but it is only when the crop itself is added to the soil, 
either direct or as the manure of animals, that the nitrogen content of 
soils will be increased; that calcium, as limestone, must be supplied, pri- 
marily as food for plants, especially as food for clover, and when supplied 
sufficiently for this purpose, other functions of limestone will also be 
realized; that the decomposition of the organic matter necessary to maintain 
nitrogen will liberate from natural forms the elements, potassium and 
phosphorus. 

These three things are all that need to be supplied to any normal soil. 
to provide for maximum production. 

With these facts in mind we can arrange systems of farming to meet 
the requirements of immediate soil conditions. Of primary importance is 
the clover or legume crop, which must be grown often enough in rotation 
to provide sufficient nitrogen for the grain crops to be grown in the rotation; 
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Bae all rotations should be arranged around the legume crop with this 
idea. Bate 

How to apply this system to any given farm depends somewhat on the 
local conditions. If the soil still contains limestone so that clover will 
grow reasonably well, it may be necessary to supply only phosphorus, for 
a time, which is to be turned under with clover as food for the grain crops 
which are to follow. If it is an old and well drained soil, where limestone 
is well leached out, and clover will not grow with certainty, it will be neces- 
sary to supply both limestone and phosphates as food for clover, that clover 
may be grown. As legumes may secure nitrogen from the air, it is neces- 
sary to supply them with only the mineral elements; and furthermore, the 
legumes have the power of feeding on inert mineral substances without the 
ordinary processes of liberation. 

When the value of this trinity—limestone, phosphate and clover—be- 
comes common knowledge and is applied to agriculture, then will we see 
high production on a basis that may be indefinitely continued—more per- 
manent than the everlasting hills, because it can make a fertile soil after 
the hills wear out. 


President Abbott.—The Illinois Farmers’ Institute is thoroughly in har- 
mony with the doctrine of soil fertility as expounded by Mr. Mann; it is 
their tenet of faith, the Apostles’ Creed. The condition of a man who 
would go to a Methodist camp meeting and attempt to preach anti-Christ, 
or the condition of a man who would go into Mike O’Leary’s saloon on St. 
Patricks Day and cry ‘To hell with the Pope,’ would be tolerable com- 
pared to the condition of a man who would presume to preach the general 
use of a complete fertilizer at a farmers’ institute in Illinois. 

The American Steel & Wire Company has put out some valuable booklets 
on agricultural subjects. In one of their orthodox publications they are in 
accord with the Illinois idea of Soil Fertility, which is at variance with 
the interests of the Fertilizer Trust. 

One of the bi-products of the American Steel & Wire Company is 
ammonium sulphate; their natural and best market is with the fertilizer 
people. It has-been reported that when the A.'S,. & W. Co., put out its 
handbook on soil fertility they were threatened with reprisals by the 
threatened loss of their best customer for ammonium sulphate unless they 
recanted and called in their heretical booklet on soil fertility. It is reported 
that the retort courteous from the wire people was in effect that the 
fertilizer people could go hang, that they were more interested in the 
continued prosperity of the farmers to whom they sold millions of dollars 
worth, or more, annually than they were in the fertilizer people to whom 
they sold but thousands of dollars of product. . 

Mr. Frank Baackes is the vice president of the American Steel & 
Wire Company, and dictates its agricultural policies. By reason of the 
valued service he has rendered to agriculture, at a critical time and on a 
most important subject, he is accorded the seat of honor tonight, and he 
will now address us on “The Policy of the American Steel & Wire Com- 
pany With Reference to the Improvement of Agricultural Methods.” 


———___ 


THE POLICY OF THE AMERICAN STEEL AND WIRE COM- 
PANY WITH REFERENCE TO IMPROVEMENT . : 
OF AGRICULTURAL METHODS 


Mr. FRANK BAACKES, Vice-President of the American Steel & Wire 
Company, Chicago, Illinois 
Mr. CHAIRMAN AND GENTLEMEN: The subject assigned to me, “The 
Policy of the American Steel & Wire Company with Reference to Improve- 
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ment of Agricultural Methods” is a very natural one to put to me on the 
. part of the Illinois Farmers’ Institute. Especially is this true in view 
of the great activity we have displayed in this direction, and we are guy 
too glad to have this opportunity to explain our position. 

More than one hundred years ago the wise political economists of 
France enunciated the principle that commerce and finance, in order to 
be successful, required the firm foundation of agriculture. This principle 
has long been recognized in Europe but has only lately been recognized in 
this country. 

In the late seventies (1878) the movement of the experiment stations 
and the agricultural colleges was introduced into this country, and. men 
were awakened to a clearer and better thought of agriculture. These insti- 
tutions have worked wonders in many directions but they cannot do it 
all alone. 

When leaders in business saw the population increasing dant the yields 
of staple grains decreasing, each per acre, they saw that something had to 
be done immediately to remedy this evil. The business man is peculiar 
in that with him to see the necessity for doing means to do it. 

The American Steel and Wire Company has intimate contracts with the 
farmers of this country through a live mailing list with two million eight 
hundred thousand farmers. We sell these farmers, through distributing 
agencies, a great many of our commodities, and there is not a farm nor a 
household for that matter, that does not use our commodities in some form. 
In fact, wire is one of the most.indispensible agencies of modern civilization. 
In its most humble form, the nail, it holds together the boxes in which the 
products of a thousand industries are carried to the consumer, and it is a 
prime necessity in the erection of building in which we live and work and 
engage in recreation. 

In another form, wire fences the farms of the world, and this is indis- 
pensable in the production of our food. In another humble form, the coiled 
spring—it is a necessary feature of three-fourths of our machinery. 

In the form of rope it hoists the products of our mines. In another 
shape it makes electrical appliances possible and extends into the finest 
details of a watch, the strings of pianos and the operating mechanism of 
pipe organs. 

A thousand commercial and industrial uses might be named in which 
wire could not be replaced by any other known agency. 

And as we found by the actual facts that the farmer was by far the 
largest consumer of our different commodities, we were naturally very much 
interested in him and his work. And I wish to say that our motives to help 
him to be prosperous and successful are not based upon any philanthropic 
principles—far from it (laughter), because the American farmer does not 
want philanthropy, but are based purely upon commercial principles and 
modern constructive salesmanship—the building up of our customers, to 
increase their wants in order to supply them. 

The nation’s buying capacity, as well as the farmers, is in direct pro- 
portion to the net cash income. And the American farmers’ income is now 
measured by yields per acre of 14.1 bushels of wheat, 25.8 bushels of corn, 
91.4 bushels of potatoes, and so on. 

Germany, the land of great efficiency, has shown that the average yields 
of these crops can be 28.9 bushels of wheat, 200 bushels of potatoes. 

It is-to the interest of everyone in this country that the highest possible 
yield of food stuffs be produced per acre. Our culture has advanced and we 
demand the good tasting things today and we cannot go back to the old ways 
and we will not go back. 

The thirteenth census shows that we have increased 20 per cent in 
population and have decreased 8.7 per cent in live stock production which 
is one of the important means of feeding this increased population. 

Low yields per acre, decrease in live stock, lessen the buying capacity 
of the nation and halts culture. 

I speak of culture not in the narrow meaning usually given the word, 
but I mean by culture that efficiency which enabled the artisan to make the 
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best meerschaum pipe with the fewest cuts; that enables the woodman to 
produce the highest possible finished piece from the majestic Norway pine 
with the fewest strikes of the axe; that enables-the farmer to produce the 
highest yield per acre with the least possible physical labor. 


In order to see this efficiency carried on in every walk of life the people 
must be able to buy the modern appliances so necessary to give us comfort 
and ease. And we can only have all of these if we have prosperous and pro- 
ductive agricultural conditions in this country. There is no trouble in 
recruiting our industrial wants of men from the rural districts at any time, 
because the industrial working conditions are constantly improved upon and 
the physical labor constantly is reduced by labor saving appliances. 

Why, therefore, should not any concern which is able to, endeavor to 
lighten the burdens of the farmer and endeavor to make that calling attrac- 
tive to the average man by giving him all the light possible on the subject 
of effective farming? 

And as we realized that the farmer was our best customer, we started 
our propaganda to show him how to do his work more efficiently and 
easier, how he can live better, raise more live stock and grow more grain. 
For this purpose we created a Department of Agriculture which is headed 
by men who learned in Europe, as well as in America, how to grow more 
grain and raise more and better live stock on the farm. What we are giving 
the American farmer is nothing new. It is but the gathering of the data of 
the old country and the best that has been done in this country, and com- 
piled in brief form to meet the conditions of this country. And what litera- 
ture we are sending out in printed booklets and posters and other forms is 
all carefully passed upon by the highest authorities in this country in 
different agricultural colleges. 


These agricultural colleges are only too glad to have us spread this 
propaganda which they would most willingly do, if their means would allow 
them to. 


We also want to say that in sending out this printed matter free of cost 
to every farmer, we have no intention of interfering with the business of 
the publishers of this country. We are willing to and will gladly co-operate 
with any institution or enterprise or association to help create in the farmer 
a greater liking for his calling and thereby create better conditions on the 
farm, more production, more happiness and contentment for everyone—make 
and keep the farmer prosperous and happy and it will reach every other 
class in our country. 


Personally, and from a company standpoint, we must do our part to 
raise our country to the highest level of culture. And recognizing that the 
principle that sound agricultural conditions make the foundation of pros- 
perity and success, it will be the policy of the American Steel and Wire 
Company to do all it can for the improvement of these conditions. 
(Applause). I thank you. (Applause). _— 


President Abbott.—It would be difficult to conceive of businesses more 
closely related to each other than that of the packer and the stock grower. 
Usually farmers are very conservative in their business operations, but as 
cattle feeders they become arrant gamblers; they may buy their cattle right, 
feed them right and then strike a fluctuating market that will take away all 
profits. If there was more nearly the stability in the cattle market that 
there is in the grain market, it would lend encouragement to the cattle 
business. The cattle men all look for a bargain counter feeder deal on a 
rotten market, but in the end such conditions are not good for the industry. 

According to the teaching of the College of Agriculture it is no longer 
necessary to keep live stock to maintain the fertility of the soil. If grain 
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farming is the more satisfactory, then that is the system of farming that will 
be followed. 

The whole cattle business is on a readjustment basis at this time and we 
will be pleased to hear from Mr. Meeker, who will speak to us on “The 
Diminishing Supply of Live Stock and the Remedy.” 


THE DIMINISHING SUPPLY OF LIVE STOCK AND THE 
REMEDY 


ARTHUR MEEKER, General Manager, Armour and Company, Chicago, Illinois 


Mr. CHAIRMAN AND GENTLEMEN: I have enjoyed this evening. It has 
been very interesting and very illuminating to me. I don’t Know why 
I was asked to speak. I never made a speech before and I have never 
answered to a toast. I don’t know whether I was asked here because I am 
one of the trustees of the State University, or because I am a Lake County 
Dairyman, or because I am a poor packer (laughter), but apparently the 
latter is the reason. 

I think it would have been more iuteresting if Professor Mumford could 
have added my subject on to his and toid something that was really worth 
listening to. I really wanted to come tonight without making a speech, but 
I. wanted to come so bacly that I could not give up the pleasure of coming, 
so I am going to inflict myself upon you for a few moments. 

I met Mr. Hagar Saturday afternoon and I told him of my predicament, 
and asked him what he thought I better talk about. He said, “If I were you 
I would talk about a minute.” (Laughter.) He also suggested we might 
change subjects and that I should talk of the use of concrete on the farm 
and he would tell us about the beef supply. 

. He knows I know something about the use of concrete on the farm. I 
had various outbuildings and silos on my farm. I had wooden buildings. 


I did not know much about concrete, but I did know a lot about Mr. Hagar ~ 


and as a matter of friendship tried his cement, expecting the silos to crack 
and the buildings to fall down. Much to my surprise they did not. They are. 
the most satisfactory buildings that I have ever had to do with in my 
experience. 

I think, perhaps, one subject I might treat of i in the limited time allotted . 
is what is going to happen to us under the Democratic administration, with 
free beef. It seems a very live topic. Every time I meet a man interested 
in cattle he wants to know what I think of the future prices of beef and 
what bearing the importing of beef from foreign countries will have upon 
the prices here? I think half a dozen cars of beef came in the other day 
from Montreal. That was a little surplus of dairy cows, and in cleaning 
up the season they were shipped down to New York. 

It was largely advertised in the papers, and the query then went up in 

the press—why were we not getting cheaper beef, that beef was coming in 
from Canada? Six cars of beef represent about three minutes trade in 
greater New York, that is, that much is sold every three minutes, so those 
cars didn’t have a very wide bearing on the trade of New York, or on the 
selling price of beef in New York. 
Some beef is coming into this country from Australia. However, 
Australia is so remote, and the business there you might say in its infancy, 
that we will never hear much from that country. It is so remote that it 
must come frozen, no refrigeration, and this country does not take kindly 
to frozen beef. Probably,most of the beef that does come here from 
Australia, some is headed this way and some has arrived, will be used in 
the way of canned meat and trimmings for sausage, but very little carcas 
beef will come from there. 

I presume when affairs get settled in Mexico, which seems to be a great 
Boge ground, that all of the feeders and ranchman of this country will 
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be able, as time goes by, to get some cattle from that country. They 
apparently have large resources in the way of land, and I look to Mexico as 
a great breeding ground in the future, and a country which will supply 
the corn belt cattle at less than the prices given by Professor Mumford of 
what we have to pay today. I think that will be a boom to us all interested 
in this business. ! 

The only country in the world today that can supply beef to this country 
in any quantity, and is doing it, is the Argentine Republic. Probably many 
of you are familiar with that country as I am. When the duty was first 
removed quite a little Argentine beef came from England on the trans- 
Atlantic liners to the New York Port, and some to Boston. It made a pretty 
good market, the first shipment, and sold fairly well. What came in last 
week was not in the best condition and made a very poor market, being 
thanksgiving week, and it had a bad market. A steamer arrived in New 
York today, twenty-six days out from Buenos Aires, with some cattle aboard, 
refrigerating cattle. That is the first direct shipment of any size that has 
come to this country, and that will meet probably a fair market. 

As far as I know of now, we will have limited shipments from the 
Argentine Republic to this country on account of the steamship space. The 
Parana River is a very shallow and very wide river and of necessity only 
light draught boats can go up the river. There are a few light, draught 
boats there already, but the refrigerator space on the sea-going boats is 
limited, so that the regular lines of boats running between there and 
England at the present time have little more space than can be used and 
permit of their English service in the boats. 

The next month, commencing the first of January, there are coming to 
this country, I think, the total is about 6,600 cattle, the total capacity of the 
two boats. So we may probably look forward to that much beef arriving 
on the Atlantic seaboard, probably New York, after a 26 or 28 days’ 
journey. The beef is from eight to ten days old when shipped, because the 
refrigerators—the cattle having to be loaded on and off the lighters and 
shipped out to the river, have not a large capacity, and the beef has to be 
accumulated for shipment, and therefore, the beef will be from 26 to 42 
days old when it reaches New York. The chances are they will have to 
sell it in that immediate vicinity. I don’t imagine that any of it will be 
shipped more than a hundred or a hundred and fifty miles away from the 
seaboard. k 

I have been wondering, perhaps, whether other steamship lines would 
be built so as to increase the carrying capacity between that country and 
this, but I suppose there is no guarantee that this administration or its 
policies will be perpetuated at the end of four years, and I don’t know 
what these steamers, if built for that trade, would do at that time if they 
could not carry beef to this country. I assume that is a matter of whether 
we have a full dinner pail or not four years hence. If the present plans 
of the present administration work out satisfactorily to the greatest number 
of people, we will continue to have free trade. 

I hardly know why I was asked to talk on the subject of what can be 
done with the diminished beef supply unless it is on the theory that most 
people that talk about subjects and who have a “cure-all” for all ills Know 
the least about the subjects of anybody that could talk. So it is with very 
deep apology to all you learned men who have made a study upon this 
subject that I say anything. 

I don’t think I quite agree with Dean Davenport. It seems to me 
if we could have large corn crops, in the first place, if we could have more 
intensive farming, do it more intelligently and get a larger yield per acre, 
we would be better served. If a man instead of having a thousand bushels 
of corn on a given amount of land will have fifteen hundred bushels, he will 
be as well off if it were selling at fifty-five cents as if he had a thousand 
bushels of corn and it was selling at seventy-five cents a bushel, and in that 
way beef could be produced cheaper. I think the energy of everybody 
ought to be in the direction of raising the most per acre that this country 
is capable of. I am not certain that fertilization is just the best plan to 
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pursue. I think all plans are good. I do think this, though, and I am 
quite positive of it, that all the corn belt people in this farming country 
and the United States in general would be better off if more live stock were 
raised. (Applause.) 

I don’t know why every farmer who feeds cattle thinks that he has to 
buy the feeders of somebody else. I think it is quite possible they could raise 
more cattle to a good advantage. We all know there are approximately ten 
million calves slaughtered as calves in this country every single year. 

A large portion of them are a highly specialized dairy breed—I have in 
mind the Jerseys and the Guernseys. I doubt very much if it would nay 
to raise these calves into beef feeding cattle and eventually into beef. But 
my theory is that a great many calves are slaughtered, say from good 
Holstein cows and good sized red cows, that could be raised profitably to 
the raiser. 

I don’t think anybody can figure exactly, on a farm with a few calves, 
just how much it costs to raise them. You can figure it out with paper 
and pencil but there is always more or less feed waste if you feed up live 
stock on the farm. I think it will be almost the salvation of this country 
to preserve our calves or those of them that are worth raising. I have no 
accurate data on that subject, however. 

The average dairyman that raises calves wants to sell them because 
he wants to sell the milk. On my farm I raise three hundred calves a 
year, and none of them get any milk after they are three days old, and 
I doubt if anyone of you can tell the difference between one of the milk 
fed calves at the age of one week, one month or one year. JI think we 
have a lot to learn about the feed and the feeding of cattle in this country. 
It seems to me a very small proportion of the knowledge that has been 
gained, demonstrated and proved past all peradventure in all of our state 
universities is taken advantage of by the farming community at large. 

I know it seems to me there is the greatest need in this matter, that 
more information should be gotten out and disseminated and as I under- 
stand, this institute is very largely given to that purpose and I think the 
work is splendid. 

I don’t know if anyone quite appreciates the condition the packer is in. 
If anyone in the world is between the devil and the deep blue sea it is the 
packer. The raisers of cattle seem to feel that the packer has a brief to 
buy each individual lot of cattle they feed, whether originally bought well 
or bought badly, or fed well or fed badly; at a profit. No one that I ever 
heard discuss the subject seems to care what we do with them or what we 
get from them after we buy them. It is very easy to sit up and buy cattle 
at prices satisfactory to the people who produce them, but it is quite another 
proposition to sell beef at prices to get you out whole. 

I don’t know whether all you gentlemen appreciate what the fresh meat 
business is like. I think you will all bear me out in the fact that not one 
week of any one month or year are cattle left over. They are always 
cleaned up somehow and by somebody. We don’t keep them. we don’t 
average to keep them but three days in our refrigrators, and they don’t 
average four days in the east. What we buy this week we must ship next 
week and what we buy next week we must sell the week after. There isn’t 
cold storage capacity in this country for holding over twelve days’ supply 
in the coolers of the refrigerator companies and the branch houses. 

It takes about that long to handle the cattle, ship them east and dis- 
pose of them, perhaps keep them a few days to oblige the butcher who 
delivers them. If we get light receipts on Monday, the cattle market is 
universally and uniformly higher. Now, the commission man is just as 
wise as we are. He knows about how many cattle the trade wants. You 
never hear about those markets—you only hear about the time when the 
meat is dear. When the branch houses are full, and cars held back at 
icing stations because beef cannot be sold, and our coolers are full, and the 
stock yards are full of cattle, and cattle a little lower, we hear a great deal 
about that. : . 

But there is another side to it that you gentlemen don’t see. I have 
secured facts and figures. I don’t know that they will be particularly 
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interesting, but they are rather interesting to me as showing how much 
more we have paid for cattle in the last few years. They were taken from 
our records in a hurry this afternoon and I think they might be rather 


interesting. They don’t refer, however, only to high class steers, but they 


refer to all grades, and all kinds of cattle, including cows, wolves, chunks, 
fat steers, grass steers and everything. Between 1909 and 1911 there was 
an advance of twelve dollars per head; between 1911 and 1912 there’ was 
an advance of twelve dollars per head; between 1912 and 1913, there was 
an advance of ten dollars per head. Oh 


In the four years—the four years from 1908 to 1913, there was an 
advance of thirty dollars per head. In the present year, I think some 
cattle have been bought that would not bring any more than 11 cents 
a pound, and that would mean the beef, in fact, would have to be sold at 
something like 15 or 16 cents a pound in the east, while today our 
average selling price last week, for instance in Boston, was under 12 cents, 
and they take nothing but the best beef shipped to any city in the whole 
of the United States. 


I might say that in the fresh beef business, we have no one selling 
price. I have never yet given an order to any branch house manager thai 
he must get a certain price, because conditions are such that. we cannot get 


a straight give and take price. We start in on Monday.to get as muck as . 


we can for our beef, and we try to clean up every Friday. night.. Often- 


times we make money in the first part of the week, just about keep even . 
during the middle of the week, and are losing money the rest of the week.,;. 
It is fair to say that about 25 per cent of the time our beef is sold at an 


actual loss, and probably fifty per cent of the time during the year it is 
sold at a price that gets our money back, and about 25 per cent of the 
time, or one week in four, we make money. 


An extra large run of fish on the sea coast any one week will hurt 
our trade. Rain: on Saturday will hurt our trade, because we don’t clean 
up, and we have to get rid of the cars that are coming on the following 
Monday. Now, heavy receipts of vegetables or fruit can be held over, 
but it is different with fresh beef, because when the beef is shipped:-it has 
to be sold; it cannot be held. 


One other little point—perhaps I have taken a little more time than 
I should have—but there is one other little point that | don’t suppose any: 
of you gentlemen know about, that is quite an added expense to our busi- 
ness which some time will be eliminated. We paid last week $1,274,000 
for cattle and hogs which we thought were sound and healthy but which 
were condemned upon post mortem by the government inspectors and 
tanked. That was our loss. Nobody really was at fault there. The cattle 
looked sound. Most of them had tuberculosis and most of the hogs had 
cholera, and they were condemned. That, of course, is quite an added 
expense in doing business, something which we don’t see how we are 
going to get around. We hope some day these diseases will be stamped 
out, or the losses placed where they ought to be. 


A very small percentage of our population, of course, are interested in 
getting good prices for cattle in this country, and the other 86 or 90 million 
are interested in getting beef cheap. They see no reason why beef should 
not be sold for eight cents a pound, and they have it all figured out, especi- 
ally through their favorite organs, the newspapers, where we are making 
the difference between what beef ought to sell at and what it does sell at. 

I honestly think the average man thinks that we make anywhere—I 
often see them figure it out in the papers that we make thirty-seven dol- 
lars a head on cattle that we buy and sell, whereas, as a matter of fact, we 
have not averaged in three years to make one dollar net, and for a con- 
siderable period have done business at an actual loss. 

I might say for the benefit of the congressman who it seems does not 
know that there are six firms engaged in the Argentine Republic, two 
American and four English and Argentine firms. The same allottment of 
space has been made to each of the firms in the boats coming to this country 
that has been in effect on the boats going to England. So that every 


firm in the Argentine Republic that wants to can try their luck in shipping 
beef to this country. There is one thing that I have not said anything 
about, and that is in all the new trans-Atlantic liners they have FelTiseRals 
ing space, that is, the liners between here and England. 

Ten years ago we filled them with beef from this country going to 
England. At the present time, a difference of only ten years, we now have 
beef coming from England to this country in the same space. That is the 
case of where the Argentine beef has gone to England and met a poor 
market there and then it is transported to this country. 

Of course, there is any quantity of that space, and considerable of that 
beef will come in trans-shipped from England, but the rate is high, and 
there is some danger in that market—some danger of the beef not being 
in good condition, so it is a somewhat hazardous. trade. However, we will 
get more beef in that way. 

I don’t know of anything else I can now say. If you want to ask me 
any questions, I will be glad to answer them. (Applause.) 


President Abbott.—I am sure that all enjoyed Mr. Meeker’s presentation 
of these questions from a packer’s standpoint. 

The subject assigned to Mr. C. V. Gregory, Editor of the Prairie Farmer, 
is “Improvement in Efficiency and Design Through Co-operation Between 
the Manufacturer of Farm Machinery and the User.” I now present to you 
Mr. C. V. Gregory. 


IMPROVEMENT IN EFFICIENCY AND DESIGN THROUGH 
CO-OPERATION BETWEEN THE MANUFACTURER 
OF FARM MACHINERY AND THE USER 


C. V. GrEeGory, Editor Prairie Farmer, Chicago, Illinois 


Mr. CHAIRMAN AND GENTLEMEN: We hear a great deal about, the large 
yields per acre that some’ European countries are able to get, how ‘much 
more they can get than the farmers in this country, but we don’t hear so 
much about the efficiency of the American farmer in getting larger yields 
than the European farmer. One American farmer can produce as much 
corn as five or six European farmers, and one principal reason why he is 
able to do this is because he has much more efficient machinery to do it 
with. 

The term ‘intensive farming” is very often misunderstood. A great 
many people today think that intensive farming or intensive cultivation 
means getting a man out with a hoe in his hand and digging around in the 
ground. If we can get one-half of the people who are in the cities to go 
back to the soil, we would have intensive farming and intensive cultivation 
in this country, but the fact of the matter is that one man on forty acres 
with a gang plow and pulverizer can do’much more intensive cultivation 
than three men on one acre with a hoe and rake can do. 

Intensive cultivation is a matter of working the soil well. Men cannot 
do that by human labor, especially in this country, and if we had to depend 
on human labor for this, as the foreign countries do, to a quite large extent, 
the food products would be much higher than they are now; in fact their 
prices would be almost prohibitive. 

The only thing that is keeping the food prices in the United States 
-~within the reach of all the average man, in a country like this where labor 
is scarce, especially for agricultural purposes, is the fact we have had in this 
country manufacturers of farm machinery who have provided us with the 
most efficient machinery in the world, and we have had farmers, intelligent 
enough to take this machinery and get the most good out of it. It is this 
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combination that has enabled one American farmer to be worth as much as 
half a dozen European farmers. The fact that he has, up to the present 
time, required large acreage to do this is not so important a fact as we are 
inclined to believe. As necessity demands and prices justify he will reduce 
that acreage. It is a fact the process of development of farm machinery in 
this country to its present efficient stage.has been quite largely due to the 
co-operation of the manufacturer of farming machinery and the farmer. 
One concrete instance of this that has come to my attention is the effect of 
the Wheatland plowing match, now one of the classical agricultural insti- 
tutions of Northern Illinois, on the development of plows. When I was out 
to Wheatland this fall, I found one make of plow was pre-eminent there. 
Upon inquiry I learned that the manufacturer of this plow had had repre- 
sentatives there at every plowing match for probably the last thirty years. 
He had studied plowing, had talked with the plowman, and by co-operation 
with those men had devised a type of plow that would do the work most 
efficiently. He was not the only manufacturer that was there, but he was 
the only manufacturer who followed that matter most successfully. 

The same is true of other types of machinery. At the present time our 
older forms of machinery are pretty well standardized. Even at that a 
good many of them are far from being perfect, as most of our. farmers who 
have wrestled with them out in the field can testify. A good many times 
when we get out in the field with a machine that has probably stood under 
the trees longer than good for it, we find to our sorrow that adjustments 
that are two or three years old are not made as readily in the field as in the 
repair shop or as they seem to be made on the exhibit floor of the State Fair. 

We feel a good many times that we might, perhaps, if we had the manu- 
facturer of that machine there, at a certain time give him some valuable 
information as to some changes he might make in his machine. They are 
just little things, but some of those little things are the things that make 
a Man warm under the collar. A good many times after the farmer has 
gone through some of these little troubles he does not have the most cordial 
feeling towards the manufacturer of the farm machinery. A good many 
times a bolt goes down instead of up, and working in that position is not 
most advantageous to it, and we go and get the burr off or there is a little 
piece broken out and we take out the bolt or the nut and make some adjust- 
ment, and when we get through with it we put the bolt up the other way 
- with the burr on top, maybe it don’t look quite as nice, but it is more handy, 
and we go on with our work wondering why the manufacturer didn’t put 
the bolt on that way in his factory. At another time we wonder why in the 
world the manufacturer did not put a square head on that bolt. When we 
finally get it out, if we do get it out, we will put the head of that bolt on the 
wheel and pound it a few times until we have that head square instead of 
round and we find out we have improved the efficiency of that machine 
greatly in doing it. : 

Those are very little things that we find in most of the standard forms 
of machines, and almost every farmer could give the manufacturer of farm 
machines a few ideas how those machines could be improved. 

The makers of the most successful farming machines in this country 
are the ones who have given their machines most thorough trial on the 
farm under actual farming conditions. That does not mean on the farms 
of the agricultural colleges necessarily, but it means on the farms of some 
ordinary, or perhaps some farmer who has not even ordinary intelligence. 
When that man has gone out and sees what he can do with the machine, he 
finds flaws in it he can give the manufacturer perhaps some ideas which 
- would never have occurred to his machinery experts. 

The greatest need, perhaps, at the present time, is the co-operation 
between the manufacturer of farm machinery and the farmer in the develop- 
ment of machinery. The old machinery is pretty well standardized, and is 
as a rule fairly efficient. We are coming to the era, however, of new 
machinery, and in entering into the era of new machinery, we will strike 
new problems, and in meeting those problems the manufacturer will have 
to develop types of machinery that in a good many ways are a great deal 
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different than the types we have at the present time. If in entering this 
field he will co-operate as closely as possible with the farmer who is to use 
that machinery, I believe the machinery can be made up a good deal more 
efficient, and that a good many causes for friction will be removed, and a 
good deal more cordial feeling established between the farmer and the 
manufacturer of farm machinery. - 

One of the greatest lines of development along farm machinery lines 
within the next year, I am satisfied, is the development of power machinery 
on the farm, especially power machinery for use in the field, and for that 
reason I am especially glad to note that the man we have with us as the 
representative of the agricultural machinery interests is a man who has 
specialized in the development of power machinery. 

We have discussed at quite a little length this evening the feed problem 
that confronts us in this country. It is a problem that will require a good 
deal of discussion before it is finally solved. One of the greatest elements 
in the manufacturing of feed on the farms in this country is the fact, under 
present conditions,-we are compelled to use so large a quantity of the feed 
produced on the farms in the production of that feed, that is, we find it 
necessary to use altogether too large a precentage of the feed we produce 
to feed the horses to furnish power to produce the feed. 

In the early days in Iowa it used to be necessary for the farmer to 
transport his corn by wagon to a Mississippi River shipping point. The 
distance back from the river that a man could establish a farm was governed 
by the length of the haul to the river. So, when starting out with a load 
of corn to go to the river he would have to have enough feed in the wagon 
to feed his team and still have a little left when he reached the river. You 
can readily see that when he got back a certain distance or a certain point 
from the river it would take all the corn that he had on the wagon to feed 
his team, and there would be none left to sell by the time he got to the 
river. We are not quite that bad, though, in feeding our horses on the farm. 
We can feed our horses and still have a fair amount of feed, enough to sell, 
but if we could take the feed that goes to feed the horses in this country, 
and feed it to beef cattle or dairy cattle, or feed it to the hogs, our present 
meat shortage would be very largely eliminated. 

It costs anywhere from $75 tc a $125 a vear to feed a farm team. Most 
farmers don’t realize how much it does cost, because it can’t be kept track 
of, but when they do stop and figure it out, most of them are astonished by 
the amount of feed that goes into the farm feed in the course of a year with 
no production whatever except power, that might be produced much more 
economically by kerosene, gasoline or by electricity, or a number of other 
forms. 

It is a source of trouble and a problem still far from being solved, 
adapting mechanical power to a farm in operation, but that is a question 
I am satisfied our farm machinery manufacturers will solve in the near 
future. 

Last fall at the State Fair I was astonished at the number of small 
farm tractors exhibited, though we have had for a number of years large 
tractors, most too large to be used on the ordinary corn belt farm. Some 
men have told us that we would have to adapt our farms to the large trac- 
tors, that small farm tractors could not be built. We must overrule those 
suggestions, if we can consider them as suggestions, that we could only use 
large tractors. I believe the manufacturer will solve the problem of putting 
in tractors adaptable to small farms. In solving this problem, however, he 
will have to co-operate with the farmer. 

Just one instance that came to my attention not long ago. A company 
in Ohio started out last spring to put out a gasoline cultivator. They put 
this on the market without sufficient trial and spent a great many thousands 
of dollars in advertising it. Their office was overwhelmed with inquiries, 
thousands and thousands of inquiries, asking for prices and catalogues on 
their gasoline cultivator. They sent out, I think, about a thousand machines, 
After a short trial most of them came back. The company found after all 
their expensive advertising, and after their expensive start in manufactur- 
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ing, that there was some radical faults in the design of that cultivator. 
There were a number of mistakes in its construction. The company is now 
engaged in reorganizing its business, and it is rebuilding its plant, and is 
completely changing the design of this cultivator. 

I believe ultimately they will put out a successful cultivator, but they 
could have saved a great many thousands of dollars and a great many heart- 
aches, doubtless, on the part of the managers, by first putting out their 
cultivator in a limited way and letting the farmers try it and finding out 
whether or not it was adaptable to the needs of the American farmer. 

The same thing is going to be true of every power machine as it is made 
and developed. The manufacturer must co-operate with the farmer in find- 
ing out the kind of machines that he wants, the kind of machines that he 
will buy, and the kind cf machine that will do the work efficiently, so that 
the farmer will be justified in selling his horses and putting in machines, 
and using his feed for other purposes; he must co-operate with the farmer 
and let the farmer experiment with the machine, and in that way put out 
the kind of machine that fills the: market acceptably. I believe it will be 
done, gentlemen, but I believe it will be done quickly and efficiently only 
through co-operation with the farmers. 

Just one other point I want to speak of, and that is the fact the farm 
machinery manufacturers in the past, in some cases, have not been as quick 
as we think they might have been in developing machinery to meet the new 
needs of the farmer. 

I think that is probably as much the fault of the farmer as the manu- 
facturer. We haven’t made our needs known to them and one reason was 
we felt we had not the opportunity. Maybe we can make our wants known 
to the manufacturers. They can find a way to get in touch with us to find 
out what the latest results of agriculture are and what machinery is required 
to meet those developments. 

One thing I wish to refer to more particularly and that is Mr. Mann’s 
talk on the Illinois plan, the plan for permanent agriculture. It requires 
supposedly a large amount of limestone in the soil. So far the farmers who 
have been following that system have found that the only firms where they 
could get the machines to spread the limestone was to go to the blacksmith 
and make them. ‘Now, it is hard for a blacksmith to understand what they 
want, and it is hard for the farmers to explain to the blacksmith. But the 
farmer who knows what he wants shows his blacksmith how to make an 
up-to-date and most efficient machine, and that is the one that is used most 
extensively for spreading these products. Now that is one of the things 
where the manufacturer, I feel, is a little behind the times. 

There is one other invention we ought to have, and that is some sort 
of an attachment to the threshing machine that will handle the clover 
properly. You cannot thresh it successfully in the ordinary threshing 
machine, for the reason that the clover comes out with the hulls on. We 
need right on that point an attachment that will handle the sweet clover 
and thresh it and hull it at one operation. 

Those are a few little things we need, and a few of the ways that occur 
to me in which the farmers and the manufacturers can co-operate with each 
other to mutual advantage. I thank you, gentlemen. (Applause.) 


President Abbott.—If any interest is closer to the farmer than the 
packer it is the manufacturer of farm machinery, with this difference, one 
buys from the farmer, the other sells to the farmer. When wireless tele- 
phones are perfected it will at least be a source of entertainment for the 
maker of a new style of a machine to maintain connection with the user 
of his machine in the field. He will be able to hear many vigorous, man- 
sized, red blooded soliloquies, with much merited criticism as to the machine 
under discussion; its maker and even the pedigree of his ancestors will not 
escape attention. Some concerns request public suggestions as to better- 
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ments. Should the manufacturers of farm machinery adopt such a policy, 
one way to co-operate with the farmers will be made easy. I take pleasure 
in introducing Mr. J. B. Bartholomew, President of the Avery Manufacturing 
Company, who will talk to us on “Maintaining Friendly Relations Between 
the Manufacturer of Farm Machinery and the User.” 


MAINTAINING FRIENDLY RELATIONS BETWEEN THE 
MANUFACTURER OF FARM MACHINERY 
AND THE USER 


J. B. BARTHOLOMEW, President, Avery Manufacturing Company, Peoria, 
Illinois 


Mr. CHAIRMAN AND, GENTLEMEN: I realize this is the most excellent 
opportunity for me to make a speech but that is entirely out of my line. 
It is a hard proposition for me. This subject got scrambled in its delivery ~ 
to me. I don’t know that it made any difference to me. Before I start 
in I want to say if my friend Gregory over here would read the farm 
paper ads he would know by this time after reading some of the other 
publications that the Avery Company makes threshing machines with 
attachments that will hull not only clover but alfalfa and sweet clover, and 
everything else, and they have been sold by the hundreds—I might say by 
the thousands, on approval. If they don’t do the work they send them back. 
So, if any of you are interested in that proposition come to me and I will 
show you the way out. 

This subject worried me a good deal when I started in with it. I could 
not see but what the farmer is doing all he can do to co-operate with the 
manufacturer. He is buying everything the manufacturer can make and 
paying for it. So far the the manufacturer co-operating with the farmer, 
I think it is up to the farmer to tell us what he wants us to do, and if 
we can’t give him what he wants or as good as he wants, we should pass 
on to the next fellow. I could save you a lot of time by reading this, 
although I could talk a long while and not say much. As Old Sam Jones 
said, he would rather have a seven-shooter pulled on him than a seventeen 
page manuscript, and I am going to try to get through in ten minutes. 

‘Ways in which the farmer and the farm mais oe es manufacturer might 
co-operate to mutual advantage.” 

When Mr. James J. Hill brought out. his famous ‘suggestion “back to 
the land” and which offered as a solution to the great problem of supplying 
the food products to future generations of a rapidly increasing population 
in the cities, while the increase in the farming population was comparatively 
much less in proportion, it was thought by some that his suggestion came 
from a selfish motive and was intended to encourage people from the cities 
to settle along the railroads in which he was interested, to raise crops for 
the railroad to haul. 

But to analyze his suggestion, we have to conclude that it originated 
with him long before it came into print; he had long since come to under- 
stand the rapidly increasing demand for farm products, he had discovered 
the vast, fertile prairies northwest of Minneapolis, as yet unoccupied, and 
could see that railroads were necessary to make these lands available, and 
with this understanding of the situation he built the railroads, but simul- 
taneously many other railroads had been established through the great west 
and south and therefore his suggestion applied just the same to other ter- 
ritory and we must conclude that his suggestion had in mind a new system 
which was to be adopted, and which may be termed a sort of co-operation 
between the railroads, the consumer and the producer. EHvery fellow fight- 
ing for his share but all combined laboring to the common end, build up a 
great productive and commercial people. 

About 25 to 30 years ago the packers started to introduce a new 
system of dressing and distributing meats. Packing houses were estab- 
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lished not only in Chicago but in Kansas City, Omaha, Sioux City, and Fort 
Worth, and other central points. 

The plan was to establish these packing houses in the centers where 
live stock was largely raised to save as much as possible the long haul 
shipments of live stock; to introduce new methods in the slaughter houses 
that work a saving in labor and make it possible to utilize the by-products 
which had formerly gone to waste. But oh! what a howl went up from 
the local butcher. He insisted it was a scheme intended to put him out 
of business. He protested, and in some localities a desperate fight was put 
on, but the new system was adopted. It was adopted because it was the 
best system of handling the meat products of the entire country. There may 
have been strife and there may be at this time strife, but it is a great system 
and those in it have been co-operating towards the building up of a system 
of packing and distributing the meat products of the greatest country on 
the face of the globe, which is big enough to take care of its own people 
and a good part of the rest of the world. 

Shortly after the war, or rather say in the year, 1875, the development 
of farm machinery as a manufacturing and commercial proposition had 
commenced to take on an air of stability. Prior to that it was more or 
less experimental. True enough, the plow and a few other farm implements 
had been to some extent established, but since that date the introduction of 
new machinery and improvements has gone like prairie fire until now the 
farmer can be supplied with a machine to do almost any kind of work on 
the farm and the great system of farming by machinery has been estab- 
lished and the United States has become recognized as ‘the greatest producer 
not only of farm products but of farm machinery that makes possible these 
products at a low cost, with a high rate of wage. And it is this co-operation 
between the manufacturer who produces the farm machinery and the far- 
mer who buys it and uses it that makes possible for Pillsbury’s flour to find 
a. market in London, and caused the world to recognize the United States 
as the leader in the production of farm machinery 

The farmer is talked to a good deal and talked about no less, and 
sometimes criticised by the fellow who could not live without him. I heard 
a prominent lawyer say less than three years ago that he was afraid the 
country was going to the bow-wows because the farmers were buying so 
many automobiles. He argued in the first place they could not afford them, 
in the second place, if they can afford them they cannot afford the up-keep 
and tire expense, and even if they can afford these, they haven’t the time 
to run them. 

I have heard bankers say that the Panapile was a poor investment 
for the farmer. Some years previous similar remarks were heard with 
reference to the purchase of farm machinery, and most every hardheaded 
business man would condemn a farmer for buying a threshing machine 
outfit and predict his financial ruin within two years. That is the way 
it goes. 

But, after all, the farmer has gone on quietly attending pretty much 
to his own business, doing just what he thought was the best thing for him 
to do and he has bought the farm machinery and the automobile and 
everything else that he wanted and applied it to his use in an economical 
and profitable manner, and a new system of rural transportation has been 
established and will end in the establishment of good roads, and make 
farming the most profitable, the most interesting and the most healthful of 
all occupations. 

Up until recent years the design and construction of farm machinery 
had been along the lines of reducing farm labor. 

Tractor farming—This is a new system of farming that is gradually 
being introduced and established and it means greater possibilities. It 
means economy and is therefore necessary. 

I am not here to take the matter up in detail. I may be accused of 
making the suggestion from a selfish motive but I would prefer to co-oper- 
ate in the establishment of some great economic system for the good of 
future generations, than to spend my. time touring Europe and clipping 
coupons, even if I had them to clip. 
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Mr. Frank I. Mann has, through years of study and experience, 
accumulated a fund of knowledge regarding the soil and its conditions. 
He has published a book which lays out a system of soil treatment that 
will establish permanent fertility, and Professor Hopkins and others have 
been working along similar lines. It is apparent they recognized years 
ago the necessity of conserving and building up the fertility of the land 
and the fact that the farmer could not go on year after year taking crops 
from his land without putting something back, and that to do so was 
not farming but mining. Mr. Mann says the art of agriculture is old, 
but the science of agriculture has come to include mathematics, chemistry, 
physics, biology and I think he should have added mechanics. 


I believe in almost everything their soil experts have published, and yet 
I have gone far enough with experiments and investigations to prove that 
most land plowed somewhat deeper than usual, enough at least to get 
below the plow pan, will pay and also using a certain kind of plow with 
a new type of sub-soiler that will cut about one-half the width of the top 
plow furrow and from two inches to four inches deeper, turning the sub- 
soil over in the bottom of the furrow and not bringing it to the top, will 
pay big for the farmer who does it. Furthermore, the importance of 
plowing at the right time is a suggestion that cannot be profitably over- 
looked. 


Here in Illinois and out in Iowa we have a horse raising country and 
in such sections the question of power for the farm to do all these things 
at the right time does not strike us so vividly, but, nevertheless, power 
for the farm is soon coming to be a problem and the tractor is the solu- 
tion. But it must be light enough in weight and powerful enough at the 
draw bar to do the work and not pack the soil. 


Raise all the horses you can for profit, use them all you will, but in 
a few years the horse famine will be on. It would have been here three 
or five years ago except for the coming of the automobile at the rate of 
from two to three hundred thousand a year and in spite of that the price 
of horses has kept going up. I mean good horses, brood mares (others 
don’t pay) not old plugs, that will eat their heads off every thirty days. 
The day has gone by when a fellow with an old plug of a team and an 
old plow and an old cow and an old sow can be classed as a farmer. 
(Applause. ) 


Before I sit down, I am not getting this advantage again, I want to 
speak with reference to what Mr. Gregory mentioned with regard to the 
manufacturer keeping in close touch, or as he said, co-operation, with the 
farmer in regard to putting on bolts right side up and so forth, and 
making them with round heads or square heads. There is no doubt there 
are changes of improvement along that line, but Mr. Gregory should under- 
stand that the bolts as a rule are not made by the implement manufacturer 
but by manufacturers who makes a business of making bolts, and the only 
part the manufacturer plays in the matter is to see these are put in right 
end to. That is the biggest part about the factory of farming implements, 
just to see the bolts are right side to, in the right length and put on 
right end to. 


I don’t know how many thousand bolts I have handled in the year, 
and I have no doubt sometimes they do get them wrong end to. I don’t 
believe, however, the farmer is so very much interested in that, because 
if he happens to find one wrong end to, and I don’t think he would ask 
the manufacturer to send an expert four or five hundred miles to turn that 
bolt right end to before he would buy the machine. That is one great 
thing about the American farmer. We send out our so-called experts and 
there are farmer boys, there are fellows who come in off the farm and spend 
a few weeks or a month in the factory and they will get out and produce 
better results and set up all sorts of machinery than the fellow who has 
been raised in the city or raised in the factory a college man, or the chap 
fed with books until he is blind, but I don’t know why it is the farmer 
boy in this country is the safest on the whole proposition. You cannot 
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put a piece of machinery on the farm so complicated but what that boy 
will know all about it before he starts to use it. Gentlemen, I thank you. 
{ Applause. ) 


President Abbott.—One of the greatest problems on the farm is that 
of transportation. In this respect the farmer is absolutely dependent on 
the railways; they can make or ruin cities; they can foster and encourage 
agriculture along their right of way, or they can do the reverse. It is 
manifestly to their interest to co-operate in every practical way and get 
the good will of the people along their lines. This I believe is the general 
desire of the present management of railroads. Unfortunately their prede- 
cessors bequeathed to them a suspicious and unresponsive public, with a 
keen memory of a certain classic and historic phrase as to the rights of 
the public. A 

The successful marketing of farm crops, of produce, fruits and vege- 
tables can never be accomplished without railroad co-operation. Perhaps 
it may require an independent operating company, with a monopoly, if 
you please, of the business along a system, which will justify the building 
of cold storage houses and the perfecting of an efficient organization. This 
will not only give to the farmers a ready and profitable market for produce, 
perishable fruits and vegetables, which are not wasted but it will assist the 
dwellers of the city to solve the cost of living question as well as furnish 
business for the railroads. 


We frequently have pumpkins to waste in the country, but who ever 
heard of a surplus of pumpkin pies in the city? 


Some railway men have taken an active interest in the agricultural 
development along their lines, and it gives me great pleasure to introduce 
to you, tonight, one of these men; Mr. A, C. Johnson, passenger traffic 
manager, Chicago & North Western Railway Co., will speak to us on “The 
Interest of Railroads in Improved Agricultural Conditions.” 


THE INTEREST OF RAILROADS IN IMPROVED 
AGRICULTURAL CONDITIONS 


A. C. JoHnson, Passenger Traffic Manager, Chicago & North Western 
Railway Co., Chicago, Illinois 


Mr. PRESIDENT AND GENTLEMEN: I wish to express the pleasure of hav- 
ing the opportunity of meeting you gentlemen this evening and being 
entertained with the discussion by the technical and wise gentlemen of their 
professions, who have stated the relations between these large industries 
and the farming pursuits of the country. 

I am, however, reminded at the outset that I am a substitute here for 
another gentleman, the Vice-President of the Rock Island Road, who was 
unexpectedly taken ill at the last moment. I think he was perhaps advised 
that I was to substitute for him and it made him sick. I don’t think his 
recovery would have depended upon hearing me to the end, on account of 
my condition. I am just recovering from a very bad cold and am almost 
unable to be heard, yet I was so much interested, here, that on my return 
to the city at eleven o’clock this morning and finding my invitation to be 
present, that I could not resist the invitation to be with you. 

I am reminded, of course, that the prosperity of any transportation 
company, such as we represent, extending through nine strictly agricultural 
states, depends entirely upon the prosperity of the farming pursuits in those 
agricultural states. We are most intensely interested in the surplus pro- 
duced in those states, because it is in the surplus, of course, in which we 
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participate as a tonnage movement. Home consumption means much to you, 
but it is the surplus that means much to us. The C. & N. W. Ry., has tried 
to co-operate for the past ten years in every consistent manner possible to 
stimulate the advantages that have been offered by the State Agricultural 
Colleges and Farmers’ Institute Boards in all the different states who have 
followed in consistent lines such as advocated by Dean Davenport here 
tonight, and such procedure I am glad to state meets with his approval. 

We have the opportunity of attending a great many meetings to help 
the farmers, most of them “Back to the Land Movements.” One of them, I 
think, was written up very effectually by Mr. Keelet of the Tribune, in which 
he took considerable interest. 

We attended several days ago one of these “Back to the Land Move- 
ments,” consisting of practically all the governors and of the immigration 
agents of these states with the governors acting as a body, and asking the 
aid of the transportation companies. They got up a set of by-laws longer 
and more complete than the Constitution cf the United States, and then 
after several days they came to the most important proposition, namely, the 
financial support of the institution. 

Miss Grace Abbott, a very fine lady of this city, who presides over the 
destinies of foreign immigration departments, was present as a spectator, 
and was very much interested, because she thought it tended to assist and 
help immigrants in general. She was asked to contribute something in the 
way of a few remarks, and arose and stated that “she came there simply 
for information but was certain from what she had heard in speeches and 
remarks made, that there is not a governor or an immigration officer or 
inspector present who lives on a farm, or ever intends to. It seems you are 
just advising other people to go back to the land, but you don’t ever intend 
to go back yourselves. She stated further that she had resided in the 
country but preferred to live-in the city and she assumed the others intended 
doing so themselves and that it was their purpose only to induce others to 
go back to the farm.” 

However, they continued their efforts towards raising the money and 
believe they are still doing so, at least I know they were last week. There 
are several organizations of that kind, and they afford actual competition 
among themselves in their endeavor to assist a project of which they have 
no practical knowledge. In striking contrast are the efforts of this worthy 
organization. 

I met your President, Mr. Abbott, several months ago and am pleased 
at having the opportunity of telling you what the C. & N. W. Ry. Co., is 
doing and what we have tried to cover in the last ten years, and in doing 
so we simply are adopting the same line of procedure as other roads, along 
different lines perhaps, but all tending towards the same result. 

We work in these nine different states entirely under the State Agri- 
cultural Colleges, or under the jurisdiction of the state authorities. During 
the past sixty days we have carried special trains through the states of 
Nebraska, South Dakota, two special trains in Iowa, one in Minnesota and 
one in Wisconsin, including a special dairy train, a special grain train and 
an alfalfa special. These special trains are operated under the auspices of 
the Ames College of Iowa, the Minnesota Agricultural College and the Wis- 
consin and South Dakota Agriculturai Colleges. 

The itineraries were all prepared by the state authorities or the State 

Agricultural Colleges by a directing force, something like this body over 
which Mr. Abbatt presides. We effectually reach every town of any import- 
ance on the Chicago and North Western Railroad, where we are asked to 
have these lectures delivered. The advertising that is done—there is more 
or less of it—is arranged for by the Chicago and North Western Railway, 
and not in a single instance, to my knowledge, in ten years, have we had 
other than the most strong and loyal support from the local press and the 
institute forces in charge of the work. 

We have followed some of these matters up afterwards to see tho they 
turned out, and I want to say that the good will established by reason of the 
active and loyal efforts of the local press throughout the state we operate in, 
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is worth considerable to us, and the combined co-operative efforts have been 
beneficial alike to all interests. 


We have many other departments on our line that require more atten- 
tion than this department. We have no learned or technical agricultural 
expert at the head of this ‘work which is conducted along practical business 
lines. This matter is all taken care of as a business proposition under one 
department, and we could only succeed in the way we have, in securing 
results we have, through the efforts of these bodies like the one presided over. 
by Mr. Abbott here tonight. 

Now, some of our active departments are operation and safety, in which 
the public, including the farmer, is as much interested as the transportation 
companies themselves. By reason of our efforts along the lines stated the 
different departments of our roads have had a fund of assistance, and one 
of the prominent problems receiving attention today by transportation com- 
panies is safety, which movement originated with the C. & N. W. Ry. The 
department is presided over by a man peculiarly adapted for this work, 
who has spent his life in this class of work and maintains an organization 
that is most effective. The pubiic is only now beginning to appreciate the 
importance of this work. 


In one of the southwestern states last winter an over-zealous member 
of the legislature introduced a bill which required that two trains operating 
on a single track coming in opposite directions, should, within a few feet 
of each other come to a full stop, and that neither proceed until the other 
had passed by. This was intended to promote safety. 


We have no grievances or troubles with the farmers’ organizations on 
our line which we do not. go and listen to personally; if it happens that we 
have no representative there. It is our aim and desire to come in as close 
touch with the patrons of our road as we possibly can, having full knowl- 
edge that it is impossible to do business in an enemies country. 


I do not know that I can say anything more to you tonight in my con- 
dition, and am sorry that I should have been inflicted upon you even for a 
short time. I thank you. (Applause.) ; 


President Abbott.—Some agricultural problems are chronic and always 
with us; some are acute. One of the most violently acute agricultural prob- 
lems at the present is the production of beef. 


Professor Mumford has been a student of this subject for years, not only 

from the standpoint of the corn belt cattlemen, but he has seen and studied 

range conditions, the Canadian Northwest, England and continental Europe 

' and the Argentine, and is well equipped to discuss problems of beef produc- 
tion. He will now talk to us. 


PROBELMS IN BEEF PRODUCTION 


Pror. Hexrsert W. Mumrorp, Head of Animal Husbandry Department 
University of Illinois, Urbana, Illinois 


Mr. CHAIRMAN AND GENTLEMEN: I think for the first time in the history 
of this country, the cattle men have come to realize that they are face to face 
with the fact that all the factors entering into the cost of the production 
of beef have been rapidly increasing, much more rapidly in fact than the 
price of fat cattle. Cattle men have reluctantly curtailed their cattle feed- 
ing operations until, as you all know, at the present time there is a distinct 

f beef in this couniry. 
CTIA eae asked to discuss the question of how to remedy the difficulty, 
but simply to discuss the problems of beef production, and if I am able to 
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carry through the thought I have in mind, I will attempt to discuss only one 
of the many problems of beef production, because I believe around that prob- 
lem others may be grouped. 

The time was when the corn belt cattle raiser had available, in feed lots 
and feeding cattle, at the cost, or based upon free range, plus transportation 
charges to the corn belt. The time was when the price of fat cattle was 
based very largely: upon that cost of feeding cattle plus a very low cost of 
.feed used for fattening. From those conditions, as I said in the opening 
statement, the cattle men of this country have come to face the fact that 
every factor which enters into the cost of producing beef has increased to 
a very great extent. A brief consideration of a few factors will illustrate 
the point I have in mind. 

I have not gone back very far, and I don’t want to go over all the history 
of cattle raising in this country, but simply ‘to bring out the fact that even 
in the last thirteen years the conditions which have surrounded the cattle 
raising industry in this country have changed very rapidly and very sig- 
nificantly. 

For the sake of brevity I must confine what I. have to say to corn belt 
conditions. The two largest factors in the cost of cattle, looking at the 
subject from the standpoint of the cattle feeder, are the feeding cattle and 
the feed used in fattening. 

In 1900 the conditions surrounding the cattle feeding industry were 
approximately as follows: 

Choice 1,000 pound feeding cattle could be purchased at $5.50 per hun- 
dred weight. The feed for finishing, with corn at 36 cents per bushel, would 
cost $27.42, or a total cost of $82.42 for the steer. Prime 1,400 pound steers _ 
were worth $7.25 per hundred weight on the market. The value of the steer 
plus the pork produced from the droppings. would amount to $105, leaving 
a. net profit on each steer to the cattle feeder of $22.58, a very attractive 
profit. 

In 1910, the same feeding steer that cost $5.50 ten years earlier would 
cost $7.25 per hundred weight, or a 1,000 pound steer would cost $72.50. 
Corn and other feeds used in fattening had increased correspondingly, the 
average value of corn for the year being. about 50 cents per bushel, thus 
making the total cost of finishing the steer to a weight of 1,400 pounds 
$38.28. This would make the total cost of the steer $110.78. The market 
price of prime steers had also increased so that it would be fair to assume 
that prime cattle brought $8.50 on the market, or for this 1,400 pound steer, © 
$128.40. This would leave a net profit of $17.62 over cost of production. 

Conditions had changed still more radically by 1918, when choice 1,000 
pound feeding cattle cost $7.75 per hundred weight, or $77.50 for a 1,000 
pound steer. Corn was worth 65 cents per bushel and roughage was cor- 
respondingly high, so that the cost of finishing a steer from 1,000 to 1,400 
pounds weight was $51, making the cotal cost of the steer $128.50. It will 
be agreed that $9.00 per hundred weight was a good price for prime steers 
during that year, making the value of the prime steer in this instance 
$131.60, or $3.10 above the cost of production. Thus, it will be seen that 
since 1900, when a very attractive profit could be made, the conditions had 
changed to such an extent that by 1913 such a small margin of profit was 
left that many would not be safe in undertaking the business. 

It might be well to supplement the facts given by a statement concern- 
ing the average value of farm lands in the United States for 1900 and 1910. 
They were, according ‘to the thirteenth census, $15.57 in 1900 and $32.40 in 
1910. Lands are now still higher than they were in 1910. During the same 
period the cost of labor increased from $26 per month in 1900 to $35 in 1910 
and $38 in 19138. These are all significant facts in relation to the cost of. 
beef. 

I wish to make another reference to the fact that beef production is, 
after all, competitive business. It is competitive business from two stand- 
points. It is obliged to compete on the farm with other animal producing 
industries like pork production, dairy and sheep husbandry; and it is com- 
petitive in another sense in that the products which are used in producing 
beef are in demand in the market for other purposes than for making beef. 
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We must not for a moment imagine that beef production is an absolute 
essential in farm management. It is not. It can be dispensed with. I 
have no idea it will be dispensed with, and we certainly don’t want it to be. 
We must, in referring to beef production as a competitive industry, meet 
fairly the proposition that it is an expensive product. 


Beef is an expensive product to produce. It must always be an expensive 
product. There is no getting away from it. There is no subterfuge about 
it. We must face it. Compare, for instance, the efficiency of the pig and 
the steer. Taking averages into consideration, the pig will produce 10% 
pounds of pork from a bushel of corn. The steer will produce 6.7 pounds 
of beef from a bushei of corn. Compare those two products on the market 
today. The pig product from a bushel of corn is worth 85 cents. The beet 
product on the market today, taking the seven pounds that is the limit for 
a bushel of corn, is worth 63, cents, scarcely the price of a bushel of corn. 

Another factor which the beef producer faces is the matter of time which 

is involved. There are some things that cannot be done, and one of those 
- things is that you cannot make a two years old steer in a minute. It takes 
a long time. Suppose we all believe and agree it is a good thing to go into 
the cattle raising business, and that the present prices warrant it. It will 
take, the best we can do with a steer or a cow, about three years before we 
can put the two year steer on the market. To be sure, we can put it on as a 


yearling, and everything tends in that direction, but at that it will take two 
years. 


And what a difference there is when you come to compare the dairy 
cow, who can produce just as soon as you put her in the stable. Of course, 
it takes more labor, but still when you take into consideration that there are 
some dairy cows which produce a thousand pounds of butter a year, and the 
fact that we have no very marked difference in the producing efficiency of 
beef cattle that has ever been discovered, we have very little hope for pro- 
ducing cattle with greatly increased efficiency. So we must take into con- 
sideration the time that is involved in this matter. 


I see my time is up. I want to make just one more observation, and 
that is, it seems to me that one of the great problems that confronts the 
beef producers of this country is that while beef is high it is necessarily 
high, and it is bound to be high. We might just as well understand that 
beef will be higher ‘or else we will have no beef. Then we may Say the 
public will not stand for it, will not pay any more for it. Very well, I 
believe they will. I believe that the consuming public, the ‘buying public, 
don’t understand the cost of beef. I think that the vast majority of our 
population have no conception of the cost of a pound of beef to the producer 

They think because cattle are higher in the market the producer must 
be getting rich. That is one thing it seems to me the producer must do, he 
‘must educate the consuming public up to a full realization of the cost of a 
pound of beef, or a ton of beef, or any particular unit you wish to work on. 
Cattle men understand perfectly well, while farmers generally, I believe, 
perfectly well understand that at the present time beef production is the least 
profitable animal enterprise on the farm. (Applause. ) 


President Abbott.—It has been very popular for the past few years to 
make junketing pilgrimages to Europe to study rural credit systems. This 
feature, if not over worked, has been stretched near to the limit. The need 
of the present time is not so much a study of European systems as a Study 
and an analysis of Illinois agricultural conditions. 

Director A. P. Grout, of Winchester, a banker-farmer or a farmer-banker, 
has given this subject of “Agricultural Credits” considerable thought and 
will now talk to us on “Agricultural Credits from the Farmer’s Standpoint.” 
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AGRICULTURAL CREDITS FROM THE FARMER'S 
STANDPOINT 


Fe P. Grout, Winchester, Illinois 


Mr. CHAIRMAN AND GENTLEMEN: I came near not finding this place 
tonight, and for that reason I apologize for not being here on time. I 
suppose the embarrassment of being in a large city and in a fine hotel like 
this led to the mistake. As I came‘up I saw there was a meeting here in 
this large dining hall to my left and I walked in and I was met by Mr. W. 
G. Eden. He met me very cordially and escorted me to my seat. As I was 
going to my seat I felt sure I saw our president here, Mr. Abbott, sitting at 
the speaker’s table in the center, ready to preside, so I was not much con- 
cerned about Mr. Eden meeting me and acting as floor master and master 
of ceremony. Of course those that know Mr. Eden know that he is built 
that way and he can’t help it. After I was sitting at the table I looked at 
the program and I began looking it over and I found that it related entirely 
to good roads. Then I looked around and I saw Mr. Abbott again, but it was 
not Mr. Abbott. Now, I don’t know who the gentleman was, but I thought 
he closely resembled Mr. Abbott. If I should ever meet him and see him 
I shall apologize. 

You will note, by this program, it is down to the farmer and the banker. 
I don’t know just why this combination was originated. 

I remember reading of an incident where a deacon was attending some 
church meeting in a town. It was a beautiful little place and he was much 
interested, and he was walking around, he had plenty of time, and finally 
he strolled into the cemetery, and looking around he noticed a large monu- 
ment there—I think the largest in the place—and he went up and read the 
inscription on it, which was “A Lawyer and an Honest Man.” He was much 
interested and he walked around and read the inscription several times, and 
finally a gentleman seeing him came up and asked him if he had found the 
grave of an old friend. He said no, but that he was wondering why the two 
fellows were buried in the same place. 

Now, I have no personal acquaintance with the banker who is to follow 
me, so what I say here is not personal in any way. A great deal has been 
said of late in regard to agricultural credits, and I am sure I don’t know 
why, I don’t understand why. I don’t understand why there has been such 
an agitation and why a commission consisting of two men from every state 
in the Union has been sent over to Europe to study this subject. I am quite 
sure from what I have read—I haven’t been in the old country myself—that 
the conditions there are very different from the conditions in this country. 
I am sure the farmers of Illinois don’t want to be compared with the farmers 
of the old country, or the rural people, and I don’t understand why it is that 
it should be thought necessary to look after the credit of the farmers of 
Illinois. 

Now then, we are proud to claim, as a class of people here, that we are 
the most prosperous of any in the State of illinois, and naturally the farmers 
in the State of Illinois will not change places with the laboring people in 
this State, the manufacturing people, the merchants or any other class, and 
why it should be deemed necessary for the government to send a commission 
to the old country to investigate this subject and come back here and recom- 
mend something that will give more credit to the farmers of Illinois, I can’t. 
possibly understand, Now, it does not occur to me that any legislation can 
change the situation here in any way. 

Now, some of the plans, as I learn, in the old country are something 
like this: If it was found necessary to extend credit or to find easy money 
for the people in the country, the farmers go together and form an organi- 
zation and they mortgage their lands for the benefit of those who are so 
unfortunate as to need to borrow money. 

Now, they may do that in the old country, and it may work out satis- 
factorily, but if you find any number of farmers in Illinois who would be 
willing to mortgage their farms and have their wives sign those mortgages 
with them for the purpose of securing money to loan to some of their neigh- 
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bors, it will be when their bump of philanthropy has been very much 
enlarged from what it is now. That is judging from my knowledge of the 
farmers of this State. It may be you will find men who will do it, DUtre 
doubt it very much. There is nothing to hinder them from doing it now, 
without any legislation, so far as I know. 

The other plan proposed is that the government loan the money on 
long time at a low rate of interest. But have the farmers of Illinois reached 
the point where they are willing to accept assistance of that kind? Even 
if the money of all the people could be taken and loaned to a class of people 
—any class—I am sure the farmers of Illinois will not be the first ones to 
ask any such favor or any such privilege. Now, I believe the farmers are 
able to go it alone. 

I remember years ago when I was in the academy in Vermont it was 
the custom ,.there on the opening of school for the committee who were look- 
ing after the school and those who were interested to visit the school, and 
there was one attorney in our town who always made a speech on those 
occasions, and I think he made the same speech every time, possibly not, 
I am not sure about that, but I know I heard it several times, and he told 
the story of the ape who had two little ones, but for some reason the mother 
ape took a fancy to one and a dislike to the other one, so that every time 
there was any danger it would grab up the favorite offspring and go up a 
tree and run on a limb out of the way of danger, and the other one was 
compelled to escape the best it could, to look out for itself, but the time came 
when the old mother ape was not there and some ferocious animal came 
along and ate up the favorite offspring and the one who had been taught, 
or had, from experience, been compelled to look out for himself, easily 
escaped. Of course the lesson which he intended to impress upon the 
students at that time was that we should learn to rely upon ourselves, to do 
things for ourselves, and when the time came we would be prepared when- 
ever necessity arose, and we could take care of ourselves. 

Now, it seems to me it is much the same with the farmers in Illinois. 
If the government is going to look after their finances and provide them 
with the means to obtain easy money, it seems to me that the great incentive 
which the farmer has now will be taken away from him. It does not occur 
to me that the farmers of Illinois need any assistance in the way of securing 
easy money. 

My impression is the thing this country needs most is information, and 
information will lead them io better farming, and lead them to practice 
permanent and systematic farming here in Illinois. That is what they need 
rather than assistance from the government. 

We have down in our section quite a demand for money from the 
farmers, almost more than the bankers feel they can provide. The reason 
of it is on account of drought and short crops, and the farmers in order to 
keep their stock are compelled to borrow money, or they feel they must 
have money. If they had profited by some examples they have had there for 
the last twenty years they would not be in the condition they are in today, 
if they had grown alfalfa as they could have done they would have feed, the 
reason being that the alfalfa goes down to where it will obtain moisture, 
and there were good crops of alfalfa wherever they had them. 

Another thing is the absence of silos. If the silos were there and the 
farmers could have used their corn crops, such as they had, for fodder, there 
would have been no occasion for borrowing money with which to carry their 
stock during the winter. 

So it is their own fault, it seems to me, when lessons of this kind are 
brought home to them, and it is worth a good deal more to those farmers 
than it would be by the government or any body of men to step in and 
advance them this money. 

I believe the farmers of our State should become reliant, self-reliant 
and dependent upon their own exertions, their own efforts, and I am sure 
as a class we have not reached the point when we are willing to acknowledge 
that we are in greater straits and more in need of this assistance than any 
other class of people in Illinois. Gentlemen, I thank you. (Applause. ) 
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President Abbott.—Farm lands in Illinois are overcapitalized; by that 
I mean that farm lands are so high in price that it is difficult for them 
to be made to pay the common rate of interest on their face value. 

It takes considerable money to buy a farm in Illinois, and it is a great 
undertaking for a young man to buy a farm and pay for it with but little 
capital to start with. The tendency of the times is for farm lands to come 
under the control of men of wealth, rather than into the control of 
ambitious young men whose principal capital consists of their ability to 
perform many days’ hard work. The result is a rapidly increasing tenant 
population, good neither for the land, the tenant or the nation. A most 
important movement is the attempt to work out land credit systems that 
will relieve this situation. There are many reasons why farm lands are 
much sought for. They are safe investments, then too the farmers are 
accumulating a little money, and in looking for an investment they put 
their money in the only kind of a security with which they are acquainted, 
farm lands, and there is getting to be much competition. They will invest 
their savings in a rubber plantation in Mexico, a cypress swamp in 
Florida, in an impractical irrigation scheme or.in wheat lands 1,000 miles 
northwest of Winnipeg, or even in the real estate of a gold mine before 
they will invest in the stocks and bonds of an ee that serves them 
every day. 

There is no good reason why the securities of an utility should not 
be as staple as the price of the farm lands in the territory which it serves 
and be as highly prized; and much better it would be for a corporation to 
have its securities generally held by the people who patronize it. 

Why is this condition as it is? There has been so much wild cat, 
corporate financeering in the past that farmers are wisely suspicious of 
this class of investment. The addition of millions to the capital stock of 
a corporation, by a resolution of the board of directors, without adding 
one cent to its physical valuation, is not an action calculated to inspire 
confidence to the timid investor. In the years gone by, corporate manage- 
ment sowed to:the wind and their successors reap the whirlwind. Recent 
disclosures indicate that the wind sowing process is not a lost art. The 
farmers had rather buy irrigated lands than stock needing evaporation. 

Mr. E. D. Hulbert, vice-president, Merchants Loan & Trust Company, 
is the next speaker and his subject is “‘Agricultural Credits From the 
Banker’s Standpoint.” 


AGRICULTURAL CREDITS FROM THE BANKER’S 
STANDPOINT 


E. D. HuLpBert, Vice-President, Merchants Loan & Trust Company, 
Chicago, Illinois © 


Mr. CHAIRMAN AND GENTLEMEN: I came to this meeting tonight with 
a good many misgivings, as I was laboring under the delusion that the 
farmers of Illinois were complaining in some way about credits they were 
getting from bankers, and thought the government ought to come to their 
assistance, but I heaved a great sigh of relief when I heard what Mr. Grout 
had to say. As he says, it has not been my good fortune to meet him before, 
but I think if we ever meet again we can sit at peace at the same table 
or even sleep together. 

I feel as though [I ought to be qualified to talk upon this subject, 
whether I am or not. I was born and brought up on a farm, and about 
twenty years of my banking experience has been in country banks, so-called, 
dealing with farmers largely and with -agricultural credits, and for 
the last eighteen years I have been working for a bank in Chicago which 
makes a specialty of farm loans. In the last few years we have loaned 
over eighteen millions of dollars on farm lands located in Illinois and 
Towa. 
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After this experience extending over pretty nearly forty years I am 
prepared to say there is no class of people in the United States which is 
receiving credits from banks more freely or on any more favorable terms 
than the owners of farm lands. ' 

There are in the United States now over twenty-five thousand banks, 
and about two-thirds of those banks are so-called country banks who deal 
largely with the farmer, and who depend upon the good will of the farmer 
for their patronage and their profits. These banks hold nearly one-half of 
all deposits in the United States, and the anxjety of those banks to obtain 
the good will of the farmer is marked, at times carrying them beyond the 
bounds of good banking. Only a few days ago I talked with a banker from 
South Dakota who came down here to borrow money to keep his reserve 
good, and he said that his little bank was carrying one hundred thousand 
dollars of loans made to farmers for the purpose of buying automobiles. 
Another banker who was in my office a few days ago from Iowa said that in 
his county alone the banks were carrying four hundred thousand dollars of 
that kind of paper. So it would seem that credit is being extended pretty 
freely to farmers in those localities. 


I believe it would be no exaggeration to say that no one else today 
engaged in industrial pursuits can borrow money on long time at as low 
a rate as the owner of farm lands can. They are borrowing cheaper than 
the railroads can, or any other great industrial interests represented here 
tonight. : 

As Mr. Hagar stated, there are over 6,300,000 farms in the United States, 
according to the last census, and 62 per cent of these farms are operated 
by the owners, of that 62 per cent, two-thirds are free from any mortgage 
and the other third are mortgaged to about 27 per cent of their value, and 
the others are occupied and worked by tenants. 

We have no statistics regarding the rented farms, but it is fair to 
presume that the people owning farm lands and renting them are not suffer- 
ing from any great burden of debt. It is evident, and I am glad it is so, 
that the farmers of Illinois are not complaining of the credits they are 
getting. 

Where are the farmers who are complaining? My own conviction is, 
if any farmers anywhere are complaining about the lack of credit, it is 
the shiftless and inefficient farmer who is not entitled to very much credit 
from the banks or the government, or any one else. 

The President suggested, just now, that we ought to find some way 
of furnishing credit to the man of small means, who has very little 
money, but still has a desire to own a farm. That is a case, of course, 
that the ordinary commercial bank could not meet under present condi- 
tions. 

My friend, Mr. Johnson, here, and I were familiar with conditions in 
South Dakota some thirty years ago, when the government gave land away 
to the homesteaders. A young man would go out there and settle on land 
as a homesteader, get his land for nothing, and there were banks out there 
in those days who would loan him money to buy farming implemenys and 
seed and to work the farm, and would charge him two or three per cent 
a month, and they used to take a chattel mortgage that covered not only 
his growing crops, but all the crops that might be grown on the land for 
three or four years hence, and used to take a chattel mortgage on his 
eattle and on any increase that might come for two or three years in 
advance. That kind of banking was subjected to pretty severe criticism, 
but there are thousands of men in this country today who got their start, 
thousands of men who are rich or are in high places, got their start on 
just that kind of loans. Of course as the states got more settled and pros- 
perous they passed usury laws to abolish that kind of banking. I suppose 
the usury laws are a necessisty, but my own observation has been that they 
have done very little to defend the weak and helpless against the rapacity 
of the money shark, and on the other hand they have done a great deal 
to take away the chances of the ambitious and competent fellow who has 


very little money. 
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Now, if there is any excuse at all—and I don’t think there is any—for 
the government sending these commissioners to Europe to study the land 
banking system over there, it is to help that class of people and there is 
no necessity of it. 

We have an institution in this country that builds houses for the 
people of this country and it has been extensively used. That is the Build- 
ing & Loan Association. It is beginning to be recognized as being applicable 
to farm lands. It is being used now quite extensively in Ohio. It is being 
tried out there, as I understand, and about five hundred such associations 
have grown up so far in Ohio and in the last year they loaned eleven mil- 
lion dollars. I take it those concerns are financed largely by the farmers, 
and that is the way they ought to be financed. 


There are more farmers in this country today who are seeking some 
method of investing their money than there are farmers who are seeking 
loans, and as President Abbott, has said, it is a curious fact, and very 
strange to me, that the farmer never wants to invest in anything but land. 
There seems to be just two ways in which the ordinary farmer will use 
his money, either put it in the bank and have it lay there year after year, 
drawing three per cent interest, or whatever interest he can get for it, or 
else he will buy more land with it. Now, I can see no reason why the 
farmers in this country should not invest their surplus funds the same as 
other people invest, and that is, invest it in good stocks and bonds. There 
is a great field there. 7 


As I said in the beginning Mr. Grout’s speech made me feel there was 
no necessity for me to say anything. He said exactly what I wanted to say, 
but I didn’t think he would. I came here with the idea that the farmer of 
this country doesn’t need any government assistance, and I am delighted to 
find that you agree with me. 

Gentlemen, i thank you. (Applause.) 


President Abbott.—Mr. James Keeley, a prominent and successful farmer 
. of DuPage County, devotes his leisure hours at night in being the general 
manager of the ‘“World’s Greatest Newspaper.” No agricultural gathering 
is complete without the presence of a representative of the press. We are 
doubly fortunate in having in Mr. Keeley, not only a farmer, but a newspaper 
man as well. His subject is “Up State Versus Down State.” I don’t know 
which horn of this dilema he is prejudiced either for or against, but as a 
down state farmer on one hand and an up state business man on the other, 
he can qualify in either class. I now introduce Mr. Keeley. 


UP STATE VERSUS DOWN STATE 


JAMES KEELEY, General Manager, Chicago Tribune, Chicago, Illinois 


Mr. CHAIRMAN AND GENTLEMEN: Will somebody please give me the loca-— 
tion of the line that divides up State from down State? 

Mr. Bartholomew.—Peoria. (Laughter.) 

Mr. Keeley (continuing).—No, but actually where is the line? I have 
heard of the up-state and the down-state for twenty-two years. What is the 
dividing line? The boundary line of Cook County? Isn’t that it, gentlemen? 

Chairman Abbott.—Yes. 

Mr. Keeley.—That word “versus” to my mind is used geographically, and 
I believe has led to more trouble in the State of Illinois than any other word 
in the English language. If I had the power to draw a bill I would draw 
one prohibiting the use of that word in connection with any part of the 
State of Illinois. I would introduce that bill in the Legislature, I would 
pass it, I would enact it, and then I would suggest. as punishment for a 
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violation of that bill some mild punishment—something like burning in oil, 
or another more drastic than that. 

The sooner we all realize that we, all of us, live in a state. and not any 
sectional part of a state, the better it will be for all of us. 

We in the up part of the State cannot get along without you gentlemen 
from the down part of the State, neither can you get along without us. Why 
should the residents of a state be engaged in an eternal clothes-line fight, 
for that is all it is. What good does it do, except keep alive an intensive 
sectional feeling? The Mason and Dixon line is disappearing, the bloody 
shirt has been sent to the laundry, and the blue and the gray fraternize on 
the same battlefield, and the whole country is now being ruled by a man of 
southern birth. What is possible in a nation should be possible in a state. 

This up state and down state feeling has largely been kept alive by poli- 
ticians, and the average political issue of this character, nine times out of 
ten, conceals a personal issue, or rather a personal prejudice of the man 
advocating it. There is a Nigger in the wood pile all the while. I know 
from over twenty years residence in the northern part of the State that 
horn and tails are not worn very extensively up here, and I have never 
heard of any even as far down as Egypt. Fortunately, for all of us, I believe 
these antagonisms are disappearing. 

Within the last two months there has been a recrudescence of the move- 
ment for a constitutional convention. The movement originated in Chicago 
and I am very happy to say that a number of the country newspapers have 
stated that the question is one not affecting Chicago alone, as has been 
argued in the past, but one in which the whole State is interested. A few 
years ago an utterance of this kind from down the State would have led 
to the denunciation of its author as a traitor to that part of the State. 
This shows we are progressing; that we are getting together. 

Another development of recent years, which I believe is having, has had, 
and will have a marked effect in the amalgamation of the down State and 
the up stater is the “good roads” movement. That is the one thing most 
generally referred to tonight, and I take it from that it is one of the most 
vital things in the State at the present time. 

We have, I am told, over 95,000 miles of roads in the State of Illinois, 
and you know better than I how many thousands of those roads are a 
handicap on a civilized community. Ten per cent of our roads only ‘are 
improved in a permanent manner, as against 38 per cent in Indiana, 20 per 
cent in Wisconsin, with its enormous area in lakes and woodland, 20 per 
cent in Kentucky, with its large percentage of mountains, 28 per cent in 
Iowa, 25 per cent in Ohio, and 50 per cent in Massachusetts. Experts tell 
us that Illinois, as considered from the standpoint of improved roads, is 
twenty-fourth in the list of states, almost one-half way down. It is claimed 
that in some of the counties in the State of Illinois the highways are impas- 
sable for ordinary loads for fully one-third of the year. Bad roads not only 
hinder crop production and marketing, but they keep the rural consumer 
away from the store of the merchant for weeks at a time, they keep pupils 
from the school, and quite frequently voters from participating in election, 
and they impair the efficiency of the church, civil, fraternal and other organ- 
izations. 

I am told over $7,000,000 a year has been expended upon our highways. 
Probably we are a little better off than Iowa, in which over one hundred 
and ten millions of dollars was spent on roads before Iowa had a decent road 
in the state. Iowa didn’t wake up until Lafe Young worked upon the 
farmers from river to river, and gave them an object lesson that started 
them thinking, and the result of that was apparent last year in the action 
taken by the Iowa legislature. 

_ Experts say that over 35 per cent of the seven million dollars expended 
in our road building in the State of IJJinois annually is wasted. Fortunately 
for all of us, I believe, with the action of the last session of the Legislature 
we have put an end to the system of road building and construction that has 
been complex, wasteful and inefficient. We are starting to climb out of our 
’ disgraceful position in the galaxy of states so far as roads are concerned. It 
will take us some time to go from the twenty-fourth position to a position 
befitting the standing of Illinois as a State. 
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As we get better roads, we of the up State will get to know you of the 
down State more intimately, and with intimacy will come a better under- 
standing of each other’s needs, and of each other’s point of view. Strangers 
can and do do business together, but personal knowledge, friendship and 
complete \understanding are assets, and not only of value in business but 
in every other human relationship. When we know each other thoroughly 
then there will be no imaginary line drawn somewhere south of Cook County, 
and up State versus down State will no longer be available as a dinner 
topic except as a key note for a recital of the friendly rivalry as to which 
section of the State, as a whole, is doing the most good for the State as a 
whole. Gentlemen, I thank you. (Applause.) 


President Abbott.—One of the proper provinces of the Institute is -to 
discuss the breeding and care of horses, so necessary for motive power; for 
the same reason we have speakers who discuss the gasoline engine and its 
troubles, and there are one or more gas engines on Nearly every farm. The 
price of gasoline goes from a high to a higher standpoint and its use for 
some purposes becomes prohibitive. Motive power on the farm is a prob- 
lem of great importance. 

In the cities electricity for power has come into general use, but not so 
on the farm. There is a gentleman here who had a dream that some day 
the companies with which he is associated would furnish light and power 
to every farm in the State, and sometimes dreams come true. The coal l 
use costs me $5.50 per ton, while the coal he uses costs him $1.25 per ton. 
We sometimes have trouble in starting the gas engine, while the turning of 
a button will start the electric motor. 

We will be interested in hearing what Mr. Saniuel Insull, President of 
the Commonwealth Edison Company, has to say about the use of electricity 
on the farm. Mr. Insull is a most successful breeder and exhibitor of horses 
and preferred to be recognized, on this occasion, as a farmer rather than 
as an electrical expert, but as we were short on professional men, we held 
him to his electrical subject. 

I have just learned that Mr. Insull has received a telegram advising 
him of serious illness in his family and requiring his presence at home. 
We certainly will excuse him and call upon Mr. W. L. Abbott, his Chief 
Operating Engineer to make a few remarks. 


ELECTRICITY FOR THE FARM 


W. L. Aspsort, Chief Operating Engineer, Commonwealth Edison 
Company, Chicago, Illinois 


Mr. PRESIDENT AND GENTLEMEN: It is indeed embarrassing to attempt to 
fill the place of a great man, especially on such a short notice, but if I 
might be pardoned for digressing from the general theme of the evening 
for a moment, I will say a few words about the man in whose place I am 
speaking. 

Mr. Samuel Insull, born in England some fifty-five years ago, came to 
this country when a young man and became associated with Mr. Thomas 
Edison, who was just then beginning his great career as an inventor. Only 
those who are intimately acquainted with Mr. Insull and Mr. Edison know 
to what extent the success of the latter was due to the business acumen of 
the former. 

It was largely due to Mr. Insull’s business ability, co- operathre with 
Mr. Edison’s inventive genius, that the Edison Electric Manufacturing Com- 
pany was established and became such a marked success. After the enter- 
prise was well under way Mr. Insull came west, about twenty years ago, 
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and took charge of what was then the Chicago Edison Company. Since Mr. 
Insull became president of the company its business has increased with such 
phenomenal rapidity that now the output of electrical energy from its 
various power-houses is one hundred times as great as it was when he first 
took hold of it. This is due not only to his complete command of all phases 
of the electrical business, but to his ability to convince the public that it is 
getting a square deal. 

Of recent years Mr. Insull has applied himself to acquiring and consoli- 
dating various electric lighting properties of this and neighboring states, 
and I venture to say that as his success with the original Edison Manufactur- 
ing Company was outdone by his later success with the Commonwealth 
-Edison Company, so will it in turn be outdone by the success which I con- 
fidently believe he will achieve in consolidating and upbuilding these 
scattered interests, and this is what interests this meeting tonight. 

Attention was called at the beginning of the meeting to a condition 
which existed some thirty or forty years ago, wherein the milk wagons of 
three creameries daily passed the same houses in a community of farmers, 
the farmers themselves being obliged to pay the additional cost of the com- 
petition. Where three electric light companies have their poles and wires 
on a single street or on a single road, the farmers and others whose premises 
those wires pass are paying in the same way for that extra equipment and 
for that extra service. Competition is very good in theory and sometimes is 
effective, but it is no more effective in the case of competing electric light 
companies than it is in the case of the competing creameries. 

I have a brother living in Mexico, who recently told me of some of the 
social conditions in that unhappy country. The principal occupation of the 
women appeared to be grinding corn with a mortar and pestal. The women 
had a steady job at what was considered to be woman’s work. Later there 
were introduced into the communities gasoline engines for grinding corn, 
one of which engines could grind as much corn as a hundred families would 
eat. This innovation, instead of being held as a great boon to the country, 
was very greatly deplored by some who favored the old order of things and 
said that these women, now relieved of their steady jobs would have nothing 
to keep them busy at home as they should be, and they would now spend 
their time in idle gossip and mischief making. I do not know that the 
recent disturbance in Mexico is due in any measure to the introduction of 
these gasoline engines, but any people relieved from the drudgery of grind- 
ing toil is apt to begin to think of other liberties. 

Some can remember years ago, before tallow candles were in common 
use in the farm-house, how they would fix up a little piece of cotton cloth 
in a saucer of oil or grease, which when lighted would give light throughout 
all the house, and plenty of it. Later on they made tallow dips, which were 
much better, and then tallow candles, which were good enough for anyone, 

and finally kerosene lamps, which made the house as light as day. Later on 
' the common kerosene burner was succeeded by the Argand burner, and 
finally that by the acetylene gas plant; and at each stage of this development 
most people doubtless thought that they had something which was good 
enough, but as “time makes ancient good uncouth” and as each illuminant 
tn turn became unsatisfactory and insufficient as soon as a better one- 
appeared, so this process of dissatisfaction, improvement, and change will 
go on forever, let us hope. 

What is the demand for electricity on the farm, anyway? That is a 
question which we can all answer in some way and to some extent, pumping, 
grinding, churning, etc., but the real use for electricity on the farm has not 
yet been developed, and I don’t think it will be until we get electricity on 
the farm, and then you yourselves will find its real uses. The gasoline 
engine in Mexico was a senseless extravagance until it came, but now no 
revolution will be able to remove it. 

You will not use electricity freely on the farm until you have it cheap— 
cheaper than any other available motive power, and you will not get elec- 
tricity cheap so long as you will be able to buy it from two or more com- 
peting companies. Electricity can only be cheap when it is used to run the 
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grist-mill and the saw-mill in the country and the printing press and factory 
in the town, and also, if I might be pardoned for suggesting it, I will include 
the railroad, certainly the interurban. 

When that time comes, and it is not so remote as most people think, 
you will have electricity so cheap that you can no longer afford to run a 
wind-mill, and available at your call day and night, in summer and winter. 
What revolution it will make in rural life we can better speculate upon when 
we consider that the height to which any people, community, or nation 
rises in the scale of civilization is indicated by the extent to which it uses 
power. (Applause.) . 


President Abbott.—As I look around the room I am impressed with the 
fact that the farmers have greater staying capacity than the representatives 
of the corporate interests. I don’t know whether they are under the table 
or where they are gone. However, I will apologize to each and all of you 
for the length of the program tonight. I have enjoyed it thoroughly; it 
has not been tiresome to me. I want to thank our guests again for their 
. presence here tonight and the way they have contributed to make this 
evening so enjoyable. I think, on the whole, we can well congratulate our- 
selves that the evening has passed so harmonious and so peaceful. I know 
we all feel that we understand each other better than we did before we 
came. I believe we all want to co-operate in every practicable and possible 
way for development not only agriculturally but keeping in mind the human 
factor of what is the greatest good for the greatest people. I thank you 
all. (Applause. ) 
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